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I. — General. 


The desire for ever faster communic- 
ations which is a characteristic of our 
times, and the ever keener competition 
of the road motor vehicle have obliged 
Railway Managements to undertake a 
general speeding up of their passenger 
trains. This question is closely linked 
up with that of higher train frequency. 
In fact, the time taken for a journey de- 
pends not only on the average speed 
of the method of transport, but also to 
a great extent on the frequency of the 


service. The importance of this latter 
factor is the greater the shorter the 


journey, while as the distance increases, 
it is the speed which plays the most de- 
cisive part in the tolal lime taken for 
the journey. This means that competi- 
tion from the private motor car, which 
the owner can use at any time, is parti- 
cularly severe as regards short-distance 
and suburban traffic of large cities, re- 
gional traffic of industrial districts, and 
traffic on secondary-line systems in 
thinly inhabited districts, where there is 
no interest in haying trains running at 
close intervals. 

On the other hand, in the case of air 
competition, most of the Administra- 
tions who replied to this question re- 
ported that the railways have not yet 
felt its effects. Only the Swiss Federal 
Rys. stated that it was partly due to 
such competition that they had to speed 
up their passenger trains. It might also 
be mentioned that the fast railcar ser- 
vices introduced by the Deutsche Reichs- 
bahn in recent years between many of 
the important German towns and Berlin 
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can, and are intended to, meet air com- 
petition. These fast railcar services 
make it possible to travel from Berlin to 
a town as far as 700 km. (435 miles) 
away and get back the same day after 
spending enough time there to get 
through one’s business; formerly this 
was only possible by aeroplane. 

In order to speed up the passenger 
trains to the desired extent, the rail- 
ways could take the following steps : 


1. Eliminate or shorten stops; 

2. Reduce the weight of the trains; 

3. Obtain better utilisation of the 
existing tractive power; 

4. Make constructional improvements 
in the steam and electric locomotives; 

5. Replace steam traction by electric 
traction; 

6. Improve the lines; : 

7. Improve the signals and brakes; 


8. Use railcars. 


By means of such steps, in the last 
few years most Railway Managements 
have succeeded in considerably speed- 
ing up both their express trains and 
local trains. The most striking speeding 
up, however, is that of the express 
trains, such services being completed 
by the introduction of new fast railcar 
services between the large towns. 


Table 1 lists the trains reaching speeds 
of 96 km./h. (60 m.p.h.) and over, in 
the countries covered by this report, 


Table 2 shows the ratio of such trains 
to all the passenger trains of the various 
Companies. 
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CANES Teale 


Express trains running at 96 km./h. (60 m.p.h.) and over between two stops. 


n 2 3 4 | 5 6 7 
: Non-stop runs. Time | Hourly speed, 
5 Train Dene pone July 1938. 
3 number. From To eal 1G 0 
& km. | miles. | Mins. km. miles. 
I. Deutsche Reichsbahn, 
A. Steam locomotives. 
4|FD 24 | Berlin Lehrt.Bf.; Hamburg. 286.8 178.2 149 115.5 71.8 
2) FD 23 Hamburg . Berlin Lehrt.Bf.| 286.8 178.2 151 114.0 70.8 
Si ID) ay} Dresden-N. Berlin Anh. Bf.| 176.0 109.4 95 1 he? 69.1 
A\D 58 Berlin Anh. Bf.} Dresden-N. 176.0 109.4 97 108.9 67.7 
5|D 54 Berlin Anh. Bf.} Dresden-N. 176.0 109.4 99 106.7 66.3 
6|D 57 Dresden-N. Berlin Anh. Bf.| 176.0 109.4 99 106.7 66.3 
7|D 91 Magdeburg . .| Brandenburg 80.6 50.1 46 105.1 65.3 
8|D 177 Magdeburg . .| Potsdam . 115.8 "9 0) 67 103.7 G4 A 
9|D 27 Magdeburg . .| Brandenburg 80.6 50.1 AT 102.9 63.9 
40) FD 5 Leipzig .| Berlin Anh. Bf.| 164.3 102.1 97 101.6 63.1 
44/FD 102 | Baden-Oos .| Freiburg (Br.).| 103.0 64.0 61 101.3 63.0 
Mannheim .| Karlsruhe 60.7 50.1 36 101.2 62.9 
7 EDF 10 Freiburg (Br.).| Baden-Oos 103.0 64.0 61 LOW.3 63.0 
13] FD 80 Berlin Anh. Bf.| Halle (Saale) 161.7 100.5 96 101.1 62.8 
14|D 178 Potsdam . . .| Magdeburg . .| 115.8 ie! 69 100.7 62.6 
45] FD 6 Berlin Anh. Bf.| Leipzig sl IG 102.1 98 100.6 62.5 
46) FD 7 Leipzig Berlin Anh. Bf.| 164.3 102.1 98 100.6 62.5 
47)D 118 Breslau Liegnitz . 65.1 40.5 39 100.2 62.3 
48|D 342 Breslau .| Liegnitz . 65.1 40.5 39 100.2 62.3 
49|D 1 Lehrte. Gardelegen . 101.8 63.8 61 100.0 62.1 
20) FD 22 Hanover. . Bielefeld. 109.5 68.1 66 99.5 61.8 
Berlin Zoo . Hanover . 254.1 157.9 156 97.7 60.7 
OFF D Li2) {\elanover j=. Osnabriick TB2e> 82.3 80 99.4 (SILL 
Berlin Zoo . Hanover. . -.| 254.1) 157.9 154 99.0 61.5 
22\ED 79 Halle (8.) Berlin Anh. Bf.| 161.7 100.5 98 99.0 61.5 
23)FD 21 Hanover . . .| Berlin Zoo . 254.1 LSS) 154 99.0 61.5 
241FD 8 Berlin Anh. Bf.| Leipzig S| ali6453 102.1 100 98.6 61.3 
P25)\| LDY byl Leipzig .| Berlin Anh. Bf.| 164.3 102.1 100 98.6 61.8 
26|FD 111 | Hanover . Berlin Zoo . 2541 Is) 155 98.4 61.1 
Osnabriick Hanover . IS PA5) 82.3 81 98.1 60.9 
27|FD 101 Karlsruhe Mannheim 60.7 ited Bi 98.4 61.1 
28/FD 25 Hamm (W.). .| Hanover. . 176.5 LOOT 108 98.1 60.9 
Hanover . Berlin Zoo . 254.1 USE!) 159 95.9 59.6 
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TABLE 1 (Continued). 
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Express trains running at 96 km./h. (60 m.p.h.) and over between two stops. 


n 2 3 4 5 6 z 
5 Non-stop runs. ae Hourly speed, 
5 Train Distance July July 1938. 
= | number. From To 1938. 
7 km. miles, | Mins. km, miles. 
a nn a EEE EEEEEEEEEEET SERENE 
29| FD 102 | Emmerich Duisburg . 68.5 42.6 42 97.8 60.8 
30) FD 18 Berlin Anh. Btf.| Leipzig 164.3 102.1 101 97.6 60.6 
Sal ieee Hanover . Hamm (W.). 176.5 109.7 109 97.2 60.4 
32) FD 26 Hanover . Hamm (W.). 176.5 109.7 109 97.2 60.4 
Berlin Zoo . Hanover . 254.1 L509 166 91.8 57.0 
3e) lemme Hamm (W.). Hanover . 176.5 109.7 110 96.3 59.8 
B. Electric locomotiwes. 
8341p 192 Breslau .| Konigszelt 48.4 30.1 27 107.6 66.9 
351D 1010 | Halle (Saale) .| Kéthen 35.8 22.2 20 107.4 66.7 
36] FD 79 Augsburg. .| Nuremberg . 32 85.3 80 102.9 63.9 
37\D 344 | Halle (Saale) .| Kéthen 35.8 222 | 21 | 102.3 63.6 
Koéthen Schénebeck . 35.3 21.9 | 21 100.9 62.7 
38]D 183 | Magdeburg . .| Kéthen 50.2 BETS |S 100.4 62.4 
39}D 1183 | Magdeburg . Koéthen 50.2 Sled 30> 100.4 62.4 
40}D 159 Maedebure . Kothen 50.2 Bill 30 100.4 62.4 
41)D 191 Koénigszelt Breslau 48.4 30.1 29 100.1 62.2 
421FD 79 Manich Augsburg. 619 38.5 38 97.7 60.7 
Total, steam and electric locomotives. | 6766.0 | 4 204.7 
O. Hapress railcars 
43|FDt 16 | Hanover. . Hamm (W.). 176.4 109.6 80 132.3 82.2 
Berlin Zoo . Hanover . 254.1 L579 25) 122.0 75.8 
Hamm (W.). Dortmund Bilas: 19.4 Wy 110.5 68.7 
Duisburg. .| Diisseldorf 23.6 14.7 14 101.1 62.8 
44) FDt 15 | Hamm (W.). .| Hanover . 176.4 109.6 81 WO 81.2 
Hanover . .| Berlin Zoo . 254.1 157.9 129 118.2 73.4 
Dortmund .| Hamm (W.). 31.3 19.4 yf 110.5 68.7 
A MDs, yl Hanover . Berlin Zoo . 254.1 157.9 119 128.1 796: 
Bremen .| Hanover . eS 76.0 63 116.5 72.4 
46) FDt 572 Berlin Anh. Bf.| Leipzig me 164.3 L021 vi 128.0 US 
Erfurt. .| Frankfort (M.)| 268.6 167.0 146 110.4 68.6 
Mannheim .| Karlsruhe 60.7 Ditet 33 110.4 68.6 
Weissenfels . .| Weimar , 55.3 Bh 32 103.7 64.4 
ATJ/F Dt 551 | Leipzig Berlin Anh. Bf. 164.3 102.1 78 126.4 78.5 
Munieh Nuremberg . 198.6 123.4 108 110.3 68.5 
48) FDt 571 | Leipzig Berlin Anh. Bf.| 164.3 102.1 80 123.2 76.6 
Karlsruhe .| Mannheim 60.7 Bien 33 110.4 68.6 
Frankfort (M.)} Erfurt. 268.6 167.0 148 108.9 67.7 
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TABLE 1 (Continued). 


Express trains running at 96 km./h. (60 m.p.h.) and over between two stops. 


{ 2 3 4 | 5 6 | 7 
uy Non-stop r Re lene . 

2 a gaa nee Hourly speed, 
3 Ee Pceance July July 1938. 
a nuniber. From To 1938. 

A km. miles. | Mins. km. | miles. 

& 

ST I OE RR A | 
49|FDt 1] Hamburg. . .| Berlin Lehrt.Bf.) 286.8 178.2 140 122.9 76.4 
50) FDt 45 Berlin Schl.. .| Breslau . . .| -329.5 204.7 161 122.8 76.3 

Oppeln. . . .| Heydebreck. . 41.5 20.8 21 118.6 OR 
Bical | Oppel 2e 0. 81.7 50.8 43 114.0 70.8 
Heydebreck . .| Gleiwitz. . . 37.1 2d 20 111.8 69.2 
DAE Die G POppeliws. =. | Breslau "2 © 81.7 50.8 40 122.6 76.2 
Heydebreck . .| Oppeln. .. . 41.5 20.8 21 118.6 73.7 
Gleiwitz . . .| Heydebreck .. Biel al 19 Walirey 72.8 
Breslau . . .| Berlin Sehl.. .| 329.5 204.7 176 W283 69.8 
SADE oe Berlimaeoons sel) Llamover ea srs) 254i 157.9 125 122.0 75.8 
ElanOvereeeen |. remen esse nse 2223 76.0 68 107.9 67.0 
SL INID IG sii Osnabriick . .| Bremen UDRe V8) 61 120.1 74.6 
Bremen . . .| Hamburg. 115.5 71.8 59 eres 73.0 
Mtinster . . .| Osnabriick 50.1 31.1 Zin LAs} 69.2 
Hamm (W.). .| Mtinster . 30.8 21.9 il 100.9 62.7 
54/FDt 10 Berlin Lehrt.Bf.| Hambure. . .| 286.8 178.2 144 119.5 74.3 
SoH Dt 338") |) Hambure. Bremen = =<) 1lb.5 71.8 58 119.5 74d 
Bremen . . .| Osnabriick 115.5 es 63 116.3 72.9 
Osnabriick . .} Miinster . 50.1 Ey ie | 26 115.6 71.8 
Hamm (W.). .| Dortmund ul} 19.4 ile 110.5 68.7 
Diisseldorf . .| Cologne ees 40.1 24.9 24 100.2 62.3 
56; FDt 11 Hambure. . .| Berlin Lehrt.Bf.| 286.8 178.2 148 116.3 72.3 
57/EDt 552 | Berlin Anh, Bi.| Leipzig . . .| 164.3 102.1 86 114.6 (QE 
Nuremberoue ss. Viumich Saaeese||) 19826 123.4 1s} 105.5 65.6 
58) FDt 2 Berlin Lehrt.Bf.| Hambure. . .| 286.8 178.2 153 112.5 69.9 
59|FDt 28 | Berlin Lehrt.Bf.| Hamburg. . .| 286.8 178.2 160 107.6 66.9 
SOD 72%. |, AMS oe, 5 lf WN a oy 86.0 53.4 49 105.3 65.4 
(GIDE 72a || Wim ~ 5 ._ | seifeslowe: 5, 86.0 53.4 49 105.3 65.4 
62) Dir i2o | sucsburet ss | sUlmy = ys 86.0 53.4 49 105.8 65.4 
63;/FDt 27 | Hambure. . .| Berlin Lehrt.Bf.| 286.8 178.2 164 104.9 65.2 

64) Dt 722 Munich eae e|PaAuosbures. 20 e 61.9 38.5 36 103.2 O4.1 
65) Dt 721 (Ui 3. eal] Aiwosiomre 86.0 53.4 52 99.2 61.6 
66/PDt 571 | Weimar . = «| Leipzic . . . 95.4 59.3 58 98.7 G78 
67|FDt 572 | Leipzig . . .| Weissenfels. . 40.4 25.1 25 9619 60.2 
68|/FDt 18 lake (Wo)s oj laleyeem, 5 5s 48.3 30.0 30 96.6 60.0 
69/FDt 17 Havens = 2: |) damm (We). 48.3 30.0 30 96.6 60.0 
TOWED 88) Munster. . 3) Hamm (W.). 30.0 21.9 2D 96.3 59.8 
TAVEDt 15 Cologne . . .| Diisseldorf . . 40.1 24.9 25 96.2 59.7 
72\FDt 1 Diisseldorf . .| Cologne . . . 40.1 24.9 25 96.2 59.7 

Total, express railears.|7 598.0 | 4721.2 
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TABLE 1 (Continued). 
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Express trains running at 96 km./h. (60 m.p.h.) and over between two stops. 


4 2 3 4 | 5 | 6 | 7 “ 
3 Non-stop runs. nan Hourly speed, 
5 Train Deroacs ‘July July 1938. 
a number. inion To 1938. 
3 km, miles. | Mins. km. miles. 
iv) 
EE eae, i a I al ll cre ll eel eh 
II. Danish State Railways. 
is) i. Roskilde . Korsér. 79 49.1 49 97 60.8 
74 Wy Copenhagen . Slagelse 93 57.8 a 101 62.8 
1) Wes fB3 > Korsor. 110 68.4 100/102 |62.1/63.4 
76 67 Roskilde , .| Slagelse 62 38.5 103 64.0 
77| 42/88 | Korsor. Copenhagen . 110 68.4 99 61.5 
78|40/80/92 | Slagelse Roskilde . 62 38.5 100 62.1 
719 itil Odense. Middelfart 50 31.0 97 60.3 
80| 33/65 | Nyborg .| Predericia 90 55.9 97 60.5 
81) 40/92 | Middelfart .| Odense. 50 31.0 97 60.3 
82 42 Fredericia .| Nyborg 90 59.9 Fr 97 60.3 
83 90 > Odense. 60 37.3 a 100 62.1 
84 80 Skanderborg. .} Horsens 29 18.0 Bs 97 60.3 
Total. . .|885 + 2 X (110 + 62) + 90° 50) == 
1369 km. = 851 miles. 
Ill. Swiss Federal Railways. 
85 5 Geneva. | Lausanne. 61 Bie) Bi 99 61.5 
86 27 3G >: soa Te 61 387.9 37 99 61.5 
87 6 Lausanne. Geneva. | 61 37.9 oii 99 61.5 
88} 24 > ee 37.9 aloe! 615 
Total. | 244 151.6 | | 
TABLE 2 
4 2 3 4 5 
| . Average daily distance covered 
ic} 
g 
g by passenger trains run- | qq. 
nat Administration. by all passenger trains|ning at 96 km./h. (60 a Tas 
— together m. p. h.) and over, be- Coles 
ces tween two stops ; 
| Dp a 
| km, miles, km. miles. 
eS 
| 1 Deutsche Reichsbahn. 1 436 300 §92 492 14 364 8 926 1 
| 2 Danish State Rys. 67 524 41 958 1 369 851 
| 3 |Swiss Hederal Rys. 92 583 57 529 244 152 1/4 
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Eyen before January 1934, the Deut- the extent such trains have been speeded 
sche Reichsbahn ran trains whose speed up by these two Administrations. 


between two stops exceeded 96 km./h. The average increase in the speed of 
(60 m.p.h.). The growth of such express all the passenger trains on the German 
train services is shown below : Reichsbahn is shown in the table at the 
‘hoc 3 | 3 | 4 
Distance covered daily by high-speed trains of 
; the Deutsche Reichsbahn, at speeds of 96 km. 
ce (60 miles) an hour and over 
‘E's Services worked by 
i= 1 January 1934. 1 July 1938. 
a | 
Km. Miles. Km. | Miles. 
pu 
] High-speed railears . .. .- 600 iio} 7 860 4 S84 
2 Swen WRC 5-5 « sc o 4 1 200 746 6 000 3 728 
Electric traction 500 311 
4 Together : 1 800 THY) 14 360 8 923 
daily. daily. 


_———————— eee 
Table 3 gives examples of the speed- foot of this page for each of the dif- 
ing up of other express trains on the ferent categories of trains. 
Railways who replied to this question. The capacity of the lines has not been 
The average time saving on the journey changed by the speeding up of the pas- 
is from 9 to 12 %; in certain cases it senger trains on the Bulgarian, Danish, 
Norwegian, and Swedish State Railways. 
This also applies to the Swiss Federal 
Rys., though here on certain lines it 
has been necessary to modify and adapt 


reaches 25 %. 
In the case of local trains as well, 
most of the Railways have systematical- 


ly speeded up their services by means 
of the measures listed above. Obviously, the timetables of the goods trains and 


stops are rarely cancelled in the latter optional trains to suit the high-speed 
cases. Table 4 gives some of the local passenger trains. 

trains on the Reichsbahn and the Swiss The capacity of the Reichsbahn’s lines 
Federal Rys., showing approximately has not decreased in so far as it has 


3 4 | 5 | 6 


Average hourly train speed between two stops. 


1932 1934 1938 


Class of train. 1914 
ee 


a |) op 
kin. | miles.| km. | miles.| km. | miles. km. | miles. 


Serial 
number. 


il Express trains. . .. - 65 40.4 | 68.2 | 42.4 | 73 45.4 | 13.4 | 45.6 
2 Semi-express trains . . . 58 36.0 | 58.8 | 36.5 | 62.3 | 38.7 | 65.5 | 40.7 
3 Loeal trains . SOA Qo | 43,0) \eeGer ea eeeees Diets 


All passenger trains . | 45.2 
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TABLE 3. 


Examples of express train acceleration. 
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| 
| 


1 2 S24 5 be 7 reemlh Ror liiato re 42. 
‘ Number Hourly commercial 
8 Distance ee Time spent epee | 
| 5 Train nee eons 
a INS. 
= | number. *¥ |g [Jams | IM Gain | oad Tom 
£ km. |miles.| <4 | rt | 1984. | 1938. Yo ; 
oO =—f = . O- 
ep Mins. | Mins. c 
. Deutsche Reichsbahn. 
4 FD 80 Berlin Zoo.-Nuremberg ATG W298 | i AV 3 On 357 1.1 | 79.0 | 49.2 | 80.0 194 
2 50 Do. 476 | 295.8} 8} 10) 433 AQT WE Ba) | AOL | BOIS | 
3 4 Berlin Zoo.-Cologne p49 \ S471 | 8) 8) Zo 442 2.0 | 73.2 | 45.6 | 74.6 TRI 
4 ike 1 Do. 551 | 842.4) 4) 4) 420 391 6.9 | 78.7 | 48.9 | 84.6 
5 WD) 2Y Do. cer gee Be 579 3859.8 6| 8| 425 396 6.8 | 82.0 51.0 88.0 i 
6 ED G Berlin Anh.-Frankfort (M.). 5389 | 834.9) 2) 3) 408 386 Ge NADIE | Aes SR 7 
tt 44 Do. 539 334.9 | 10) 6) 479 408 14.8 67.5 41.9 | 79.2 | 
8 92 Altona-Miinster-Coloene . A57 | 284.0) 16) 16} 470 | 442 6.0 | 58.3 | 36.2 | 62.0 | | 
9) FD 102 Cologne-Basle DR . : H24 | 32a.0 1 51 6) 86 340 9.6 | 83.5 | 57.9 |) 92.5 Ra 
10 137 Saarbriicken-Frankfort (M.) ONO AB OLT Ne AA A225 174 2973) 560M oe Om moe | 
44 156 Berlin-Ratisbon-Vienna 926 | 575-4) 410] 12] 963 926 Bas) Dies leo) |) OL 
42 4] Basle-Frankfort (M.)-Berlin 876 | 544.3 | 20] 12) 932 740 20.6 | 56.4 By Feil (0) 
13 13 Berlin-Stralsund-Sassnitz 4) PQQ | Hi BI All SOD 258 16.5 |} 56.7 | 30.2 | 68.0 
Bridge instead of Stralsund 
route. 
44 7 Berlin-Stralsund-Sassnitz 292 181.4 i ah ZO 250 13.8 60.3 Bie | TO 
45 23 Berlin-Stettin. 1335) 83.9 21 TO LLO 95 PBEGs I vier 45.8 | 85.3 
16 94 Stettin-Berlin. 135 SH) Bi Oi) WES 97 17.8 | 68.8 | 42.8 | 83.6 
7 1 Berlin-Schneidemiihl DAT NELOSED oO) n Orn 167 Ges} Wiley || eee 1) BS 
18 7 Do. DEN || Tess |) Bl all] ASNT 170 OE 79:00 oe eee | 
19 31 Berlin-Breslau 341 | 277.9) .5) 5) 266 252 5.3 | O) WN 4 ae | SoRommas 
20 37 Do. eee Bee He) ts) earl 261 8.7 |) 7.5. | 46.9 eens 
24 191 Berlin-Hirsehberg-Breslau 412 | 256.0 | 20) 48] 428 412 se | Dich | so®) | BOM 
22 129 Breslau-Hirsehbere-Berlin 412 | 256.0 | 17) 14) 433 380 PA yA) |) BHA |) 540) 
23 64 Berlin-Dresden 180 HHS) 5| 4| 149 142 ATE MN OGY || AIL |) TAR D 
24 62 1DYo). 192 LLG SS Bi) Bs LNG 147 Deer | Weer LONE TSS 
| 25 yz Do. WSO) | A AYN asi 140 HORS I OS) Le | 70 
26 18 Berlin-Kassel. 371 230.0 LON AO S05 361 Biaoy lh solos | wrth) 4) (Bll 7 
27 iD Kassel-Altona 360) 223.7 i 12 12h 403 378 Oe || ay | isis |) 7/0 
28 73 Do. 300 esa elas rs 353 62520. |) 30-2 RO 
29 192 Altona-Kassel 360 | 2238.7 | 5] 4) 342 309 Cee | OB) | Sh |) O7 
30 14 Do. 360 | 223.7 | 15] 13] 406 365 LOLO Wea Se2il Ose lane ON, | 
| 
i 
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TABLE 3 (Continued). 


Examples of express train acceleration, 


2 open 5 Gulevaiee eo. Ao el 12 
Number | Hourly commercial 
Distance | eecte Time spent een 
r : stops. 
Train RUNS 5 
umber, ies Url co Jade, | aly; Jan., July, 
‘ on Grad 9: 938 
km. |miles. sh 6 1934. | 1938. ok: Bs ce we 
i ae ; : 0. 
Mins. | Mins. kin. |miles.| km. |miles. 
SSL aaa errr —————————————————eeEee—————_eeeE 
II. Bulgarian State Railways, 
12 Sofia-Bureas . 449 | 279.0 | 27| 26) 660 625 5) | Zak) |) Soe | ASO) QG.77 
13 2 Burgas-Sofia . 449 | 279.0 | 38) 30) 745 | 648 13.0 | 36.2 | 22.5 | 41.6 | 25.9 
one A Sofia-Varna 41 336. 31] 19] 800 684 Way |) BOG |) os abroiy |) Teas 
23 “I Vvarna-Sofia 541 “| 336.2 | 26) 18] 785 660 1K |p 2s} |] et |) AO |) std 
2/714 3 Sofia-Doupnitza QO sae | AG) Is) ie: 25) 28.6 31.0 HBS | BBS |) ZT 
ae Lovetch-Svichtoy 94.8] 58.9| 42] 411] 221 | 150 | 32.0 | 25.8 | 16.0 | 38.0 | 23.6 
il. Danish State Railways. 
5 Copenhagen-Aalbore ma ; 475 295.2 | 14l44 | 635 | 585 | 8.5 | 45.0 | 28.0 | 49.0 | 30.4 
(Acceleration due to use of bridge instead of Strib-Fredericia ferry.) 
2 Copenhagen-Gedser. | 170 | 105.6 2| 3| ea e047 | 25.0 | 55.4 | 34.4 | 70.0 | 43.5 
- (Masnedo-Orehoved ferry replaced by bridge.) 
JV. Norwegian State Railways. 
Oslo-Bergen (day express) .| 492 | 305.7 | 42) 34] 748 | 690 | 89 | 39.5 | 24.5 | 43.0 26.7 
Steepest gradient 1 in 44, many curves 9 1/2 — 12 1/2 ch. radius. 
Oslo-Bergen (night express) .| 492 | 305.7 | 17) 17) 650 | 630 3.2 | 45.4 | 28.2 | 47.0 | 29.2 
.» ,({Oslo-Trondheim (day express) | 5538 343.6 | 46| 36] 855 (AL 18.6 | 39.0 | 242 | 46.0 | 28.6 
ges Steepest gradient 1 in 55 1/2, curves 125 1/2 ch. radius. 
aS s Oslo-Trondheim (night eal DD Sul oponbaledig y 705 | 640 | 10.0 | Ae OX ADEs |) 5 323 
etrie save] Oslo-Brevik pt ce ae 203 || 226.1 | 32) 27| 387 285 Ho) i] Silis | Le | SO) | Bar 
km. (10| Steepest gradient 1 in 53, curves 12 1/2 ch.radius. | 
es) steam. 
V. Swedish State Railways, 
b= Stockholm C.-Malmé C. . 599 | 3872.2 | 415) 6] 562 478 TOF} 64.0 SOS Soe On 
a Malm6é C.-Stockholm . SO) | ES | a) IPN Bier 493 UGH) |) Woser i) Oey |) ea 2a.33 
= Goéteborg-Malmé . 299 185.8 |) 43))" 12) 340 282 WAD |) aeo7 Doll || (oto |) wks 
5 Malm6-Goteborg . A) || thSoeh |) ale) AU), Baka) PAS 1G || SoD | ees2 | BS |) WO 
a Stockholm-Ange . A894 SO0ES! |) Ol aor 394 Bea || ila |) Sst |) WBSI 45.8 | 
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TABLE 3 (Continued). 


Examples of express train acceleration. 


JuNE 1939 


— 


Serial number. 


2 3-4 
Train RUNS. 
number, 


Hlectrric tr. 


je jl 


Bw PwmoHee 
FOotMT OMA OND OF 


Bm Ww W Ww 
ON Oo TI ow 


0s 
108 
107 
113 
117 
125 
104 
108 
2, 
118 


Ange-Stockholm ; 
Ange-Boden 
Boden-Ange . 
Boden-Riksgrinsen 
Riksgriinsen-Boden . 
Malm6-Riksgriinsen. 
Riksgriinsen-Malmo. 


Bern-Lausanne 
Bern-Geneva . 
Do. 

Do. 
Geneva-Bern . 
Do. 


Lausanne-Domodossola 
Lausanne-Brig 

Do. 
Brig-Lausanne . . 
Domodossola-Lausanne 
Brig-Lausanne 


Domodossola-Lausanne 


Do. 
Geneva-Olten . 
Do. 

Do. 
Geneva-Ziirich 

Do. 
Biel-Lausanne 
Ziivich-Geneva 

Do. 
Olten-Geneva . 


5 (era te ro geo Tw 12 
Number + an | 
Distance Ces Time spent a 
stops, ) 
km, | miles. “ 1934. | 1938. %. = aH 
So vines |eMins: km. |miles.| km. |m/ 
484 | 300.8| 44| 7 | 519 | 388 | 25.3 | 56.0 | 34.8 | 74.8 | 
660 | 410.1 | 39] 7 | 804 | 699 13.0 | 49.4 | 80.7 | 56.7 |%4 
660 | 420.2) 441 9 | 853 | 721 | 15.5 | 46.5 | 29.0 | 54.9 | 74 
397 | 246.7 | 37| 9 | 472 | 354 | 25.0 | 504 | 32-3 | 67.3 | 
| 397 | 246.7 | 871 9 | 468 | 353 | 24.4 | 50.8 | 32.6 | 67.5 | 
J1991 |£249.7| ...|...]2579 [1984 | 23.2 | 46.5 | 28.9 | 60.3 4 
|1 991 |1242.7 19669 [1985 | 27.5 | 44.8 | 27.8 | 61.7 
VI. Swiss Federal Railways. 
98 | coy) 5| 4| ov | 93 | 41 | 60.5 | 87.6 | 63.2 19] 
iso | 988 |o7| 7 157 | 146 | 7.0 | 60.5 | 87-6 | 65.5 1h 
THO: | 1982840 63) WS\eTS0 L387 8.6 | 63.6 | 39.5 | 70.0 
150 | “98841 G6) tar 1143 s9 | 61.0 | 37.9 | 67.0 |4I 
159 | 98.8| 71 71 163 | 158 | 4.2 | 58.0 | 96.0 | 60.5 | 
159 | 96:8 |, 2) 2) T44 } 133 7.6 | 66.0 | 42.0 | 72.0 
159 | 98.8| 4| 4] 156 | 140 | 10.3 | 61.0 | $7.9 | 68.3 | | 
150, se 9SSula le Ge tas 8.0 | 59.3 | 36.8 | 64,7 | 4] 
187 | 116.2] 4| 4| 176 | 165 6.3 | 63.8 | 39.6 | 68.0 | 
146 | 90.7] 44) 11] 150 | 144 4.0 | 58.5 | 36.4 | 61.0 
146 90.7 | 42} 42] 158 | 148 6.3 | 55.4 | 34.4 | 59.3 
146 | 90.7! 44| 41 157 | 139 | 11.4 | 56.0 | $4.8 | 63.0 18 
187 | 176.2 | 15] 42) 988 | 194 | 16.7 | 48.2 | 30.0 | 58:0 ay 
146 90.7 | 18] 48) 185 | 168 | 11.9 | 47.3 | 29.4 | 53.6 
187 Gid16-2 a5) 6) ies oadans 6.5 | 60.8 | 37.8 | 65.0 | | 
is7 |1162) 4| 4! 17g | 169 | 6.2 | 63.0 | 39.2 | 66.3 || 
222 |138.0| 8) 9| 207 | 192 | 72 | ota | 40.0 | 69. | | 
222) 35205 Oro 208) a le2 01 3.3 | 64.0 | 39'S | 66:3) a) 
222 | 138.0| 7| ‘7 215 | 203 | 5.6 | 62.0 | $8.5 | 65.6 | | 
285 |177.1| 9| 9| 281 | 266 59 | 61,0 | 379), 642 
285 |177.1| 9] 9] 286 | 271 5.3 | 60.0 1uoveer 63.0 
TOs | CRA WR) | ayy 93 4.1 | 63.5 | 39.4 | 66.5 
985° | 17%1 |) Ol 39\ 278 Vlo70 29 | 61.5 | 38.2 | 63.3 
285 | 177.1 | 8] 40] 266 | 257 3.4 | 64.5 | £0.12 | 86.6 
229 | 138.01 5] 5] 205 | 193 5.8 | 64.7 | 40.2 | 69.0 
| 
| 
| 
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TABLE 3 (Continued). 


Examples of express train acceleration. 


2 a 5 Sha tas eG 7 12 
’ Number ‘ Hourly commercial 
Distance) Ot ier. Time spent. aed. 
stops. 
el RUNS. ’ : Je July 
number. Stee ee Yeni | Mela 1938 
km. | miles. 2 a 1934. | 1938. ee 
Mins. | Mins. km. |miles.| km. | miles. 
th et 
122 Zurich-Geneya 5. > . . «| 285 | 277.2) 43)) 13) 1290 274 0.0 | 59.0 36.7 62.5 | 38.8 
439 Biel—Chaux-de-Fonds. . . .| 44 Qi) Q 8) 7 53 Ba Sa I AOS | BOM Sule! 
54 BM SCIMASEO, 4 o « © o at S20) | HORNS 6| 6) 339 298 WEIL) GAM 35.2 | 64.2 | 39.9 
56 Do. so 9 0 9 9 of BAN | TORE | AO) WO) store |) stay: 3 | BIO | Ge | Bas | 7 
60 Do. ee ees ol 320 oars NAS ASE asa oot DA | EHO || ws | See || GRA | 
153 Chiasso-Zirich = 8 ee 254 5728 bl) 158290 274 DED | Hoae | wear || Dako |) Qs 
65 Chiasso-Basle. 5 5 8. 2. 4) 320 J 79808) 112)! 1218368 332 9.8 | 52.0 | 82:3 | 57.8 | 35.9 
69 Do. 2s a 0 6 5 6) CO | eS) Eh) all yg || ckse ZEST OS OM SerO nee OMmogeg 
7 Do. go oe we oo ey a calle eR A RISES 5] 5! 328 291 INES || SO | toa |) (GLO |) Jari 0) | 
9 Berne Zurich me (aes som SO.) OO lee! 21a 1200 yeni D 7.5 | 65.0 | 40.4 | 70.2 | 43.6 | 
18 ROOM og og ol TNO) SOS) sl Sy Wess | ky 3.3 | 63.5 | 894 | 65.6 | 40.8)| 
22 Do. qo) ta Mabe WOE eee) ste) 80.8 Ti 1 ae UB (0) HO || Bee!) ED SSIS | 
368 BeiMIbMCSNG , 2» 5 6 2 o al OG 59.7 3] 3] 105 86 SILO || xs) |) SYA | Or) |) HAs | 
353 ihucerme=Berm. | =. 4 2 a) 96 BO | 2) S204 83 | 20.0 | 55.3 | 34.4 | 69.5 | 43.2 
199 iw 5 5 5 6 6 6 al) IMI 2H || Py Bol) Wyo Wis) |) We | eas | eet || ee) |) ee 
78 BEMIS 6 6 5 5 6 o cl IG | 278) 2) 2) Wis | weg 4.3) || 63.0) 89-4 | 66:2 | 477 
196 Clue “Auer _ 9 =o oc o ec ol iil? Wea Ul TA, alee 123 Sey |) wees | 2 |) toes) |) Sei 
178 Do. en ee et | PB el TS 107 41.0 38.4 | 23:9 | 65.5 | 207 
Ziivich-St. Margrethen . . «| 111 69.0| 5) 5! 123 101 fetes |) 4 |) Seth | WOMO |) Lago) | 
17 St. Gallen-Alstiitten . . . .| 39 Die || ale, well 77 Gey |) WA | BOE | USO | Bir || Qo) | 
407 Winterthur-Romanshorn. . .| 56 B48 || 4) 4) 57 5 |) 10,5) | 59.0) 86.7 | 966.00) nan 
AIT Do. 2 al OG 34.8 | 15) 15] 89 81 DO) |) Bios) |) Lies |) Beles 23% | 
VIJ. Hungarian State Railways. | 
Steam. Budapest-Miskole 5 a 0 eo) IS Weiress 1) aby UGH 13 a 2AL2 GON Shao aeSOso moO. | 
Budapest-Hegyeshalom . . .| 187.6} 116.6 3 1} 156 123) |) 22 | (AO | eee |! OO | Sox | 
Railears, {Budapest-Csap . . . . . .| 341.3] 272.0] 34] 13] 373 | 261 | 30.0 | 55.0 | 34.2 | 78.5 | 48.8 | 
| | Budapest Bucs ea aes) 230.8 1472 15 6) 257 178 30.6 || 55.3 | 34.4 | 80.0 49.7 
| 


been possible to accelerate all the trains found necessary to modify the time- 
of a line to the same extent. tables of the goods trains, which some- 

Jn many cases, especially when fast times involved changing the points at 
railear services were introduced, it was which the trains passed one another. 
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This caused a slight reduction in the 


total capacity of certain lines. 


In some 


cases also it was found necessary to 
cancel the timetables for goods trains 


and optional trains altogether. 
cases, however, it was possible to get 
out new timetables for these trains, so 
that the total capacity of the lines could 


be maintained. 


In most 


TABLE 
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Il. — Consideration of the methods 
likely to speed up passenger trains. 


In endeavouring to increase the aver- 
age speed of express trains, nearly all 
the Companies have made full use of the 
possibilities of cutting out some stops 


5. 


1. Eliminating or shortening stops. 


Time-table for train D 41, Basle-Berlin. 


Distance covered : 


876 km. (544 miles). 


{ 2 baal 4 5 Re 
1 January 1934. 1 July 1938. 
Stations. Stops BEOns: 
Blo £3. leg oc 
(Amie Dep |e Amine Dep. ‘ge |B 
| 2 a8 255 
Basle 11.57 p.m 12.30 a.m 
Miilheim , 1g 12.29 a.m i 2 12.58 12.59 a.m aff al 
Freibure . 12.56 1.02 a.m 4 6 1.24 1.28 a.m fe 
Emmendingen . 1.19 a.m. 1 1 PA am: aU) a 
Lahr-Dineglingen 1.45 a.m. 4 4| Ree lee 
Offenburg 2.04 2.15 a.m. eel 2.16 2.2) a.m. es 
Appenweier . Pell plain, 1 1 seem ise | 
Baden-Oos 2.51 Deis} ladle 4 2 2.50 DAI sys ENeiiale she 
Rastatt 3.02 3.04 a.m. il 2 Sao Mae 
Karlsruhe 3.24 3.38 a.m. Ae aes 3.18 3.04 a.m. 4 116 
Mannheim . 4.30 4.40 a.m. di} AO} 4.20 A 28 a.m. Ab te} 
Frankfort (Main) 6.20 7.00 a.m. 4 | 40] Oeo2 D0) Asda. 18 
Bebra . 952 10.4 am. it abe 
Eisenach . 10.44 10.47 a.m. 4 3 
Gotha . PS 11.19 a.m. At 4 sep Sai 
Erfurt. 11.40 LA Same 1 5 9.15 9.21 a.m. 1 6 
Weimar WE it 1288) yohsaa. 1 2 9.41 9.42 a.m. abt} ak 
Weissenfels . 12.49 1.00 p.m. iL lsh) O25) 10.26 a.m. al || al 
Halle (Saale) 1.28 1.33 p.m. 1 5 10.51 10.59 a.m. 1/8 
Bitterfeld. 1.56 p.m. 4 il 
Berlin Anh. Bf. 3.29 p.m. 12.50 p.m. 
Total. 15 h. 32 m. = 932 minutes.|49 |4183) 12 h. 20 m. = 740 minutes. |12 174 
, : 876 & 60 
Commercial speed. | Va = a == 56.2) kuty) it R= — =" {ions 
= 34.9 m. p. h. = 44.1 m. p. h. 
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TABLE 6. 


Time-table for train D 137, Saarbriicken-Frankfort (Main). 


Distance covered 


210 km. (130.5 miles). 


1 2 han 5 ae: 
1 July 1988. 1 January 1934, 
Stations. Stops. Stops. 
& oO: 5 oO. 
Arr. Dep. = |E-5 Arr. Dep. e £2 
258 Bs 
a 
Saarbriicken. 6.00 a.m 
Neunkirehen. . . 6.22 6.23 a.m sl fh 3h 6.51 Gzo Zane AWE leas 
St. Wendel. . . 6.39 a.m, al jj, al 
Tiirkismiihle. Gran 7.00 a.m il |B “ eat ltants 
Idar-Oberstein . To 1.3) 2. dell ak 7.39 7.40 a.m. 4 | 4 
Kirn 7.48 a.m. ALI ai 
Sobernheim . 8.18 a.m. Al ee 
Kreusnach 8.24 a.m. iby al 8.19 8.20 a.m. ‘ly al 
Bingerbrtick. 8.40 8.45 a.m. 4 | 5 
Bingen. 8.49 a.m. Ae 
Mainz . fees 9.11 Onis a.ame Ae. 8.51 8:58 a.m. A i] ® 
Frankfort (Main) 9.45 a.m. 9.24 a.m. 
Total. 3h. 45 m. = 225 minutes. 41 148 |2 bh. 54 m. = 174 minutes. | 4 | 5 
210 60 210 x 60 
“Al eC IRe= = = —____ — 7 < 
Train speed. Ver Se 56 km./h. Vr 174 72.2 km./h. 
== Gigs) Tits Ws I = 44.9 m. p.h. 


completely or at least shortening them 
very considerably. The results obtained 
by the Deutsche Reichsbahn are brought 
out in a striking way in Tables 5 and 6, 
in which the timetables for trains D41 
from Basle to Berlin, and D137 from 
Sarrebrtick to Frankfort (Main), in 1934 
and 1938, are contrasted. 

The extent to which stops have been 
suppressed in the case of certain trains 
is shown in Table 3 (for the German 
Reichsbahn, lines 7, 12, 13, 16, 17 and 22; 
for the Norwegian State Rys., lines 39, 
41 and 43; for the Swedish State Rys., 
lines 44 to 53; for the Swiss Federal 
Rys., lines 82 and 98; for the Hungarian 
State Rys., lines 103 to 106; and in 


Table 4, line 25, for the Halmstadt- 
NassjO Private Railway (Sweden). 


2. Lightening of the trains, 


The use of this method of speeding up 
passenger trains can be considered in 
two ways. If a lighter construction be 
adopted for the different vehicles, the 
load hauled is reduced, while the num- 
ber of vehicles remains the same, or else 
the load to be hauled can be reduced 
by making up the train with fewer 
vehicles of the usual type. 

The Deutsche Reichsbahn and the 
Swiss Federal Rys. have used both so- 
lutions as much as possible. For exam- 
ple, whereas the stock for the German 
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D trains (express corridor stock) built i ee 
: : ; “dttt} Ad ~~ ee) 12 OD sH 
prior to 1934 weighed about 48 t. (47.2 = lpiocall cect ae oN A 
Engl. tons) the weight of the vehicles & 
a LATTWT1eCA QT 5 Qc DE mye yey 
put into service since 1935 has been re all 2) 08. tuGTeon Dy | bee eaten 
duced to about 39 t. (38.4 Engl. tons) saul Gein) Lene lupe [Pest Sh se ett: 
is ~— 
with the same number of seats and same a 
interior arrangement. This result has p ell -coyg| (eo ee 
been obtained by welding instead of ri- Qe |e Bee Sel Ge Re 
vetting. In the 1939 type of vehicles for = Sale [yes Ile 
: ¥ Jb ; j 5 2 wy | Oe BD ReWeE 
D trains, the weight has been still fur- “of IL =| pi Sa e ae ee 
97 4 “ULluL 
ther reduced to about 28 t. (27.55 Engl. ; 211-3 | oun soumoe | SS S BAS 
tons). = ed abe g 45 Oe & 96969 
fhe Bulgarian State Rys. and Hunga- crrwes| — aoa & ie ee 
: = |e “alert S YO o 2Ne 
rian State Rys. have not reduced the BSS 2 SES eke rae te ca tec 
. . . . bees} lo . ¢ 
weight of their trains in order to speed Se Slee Hom | See a eee 
‘ A co o) y NN Now 
up their passenger services. On_ the ee ea ae 
other hand, nearly all Railways, when ee oul Rae dad sutvsy = om 75 
Brinig Ee i : o oa jo sequin POMS Rte 
building new railcars, have endeavour- nx 
ed to obtain sets of moderate weight by ORS | a aera ee ee 
See ae aos B) Je Fes eo salle at Rene 
using lightened construction. oll ll aalen oS 27H) eS ee 
As an example of the reduction of the ee e158 & 
reio 7 > trains wi Sts “+ Qe)x = 5 OUD os 
w eight of the trains with existing stock, .% 3 . a ny | SS eae 
i. e. by using shorter trains, in order to 5s 4 = antl cl woe 
- . ~ (3) L 
speed them up systematically, we may :- TS = ]__| S |_eumsommor | ow Ocoee 
4 : = Rs : z > = ae es) o en ond z~ Poa Cot Vo 
quote the express services in the Ruhr & g§ ¢§ aay Sah aio Loe eee he 
7 * : a i? od ree hs > S> > > > 
District on the Reichsbahn. The nomen- = & a fico) 2 lee S | Greta | 20 Se nee Fulek coe 
. nNread wea Senet ‘J 7 ae eS ft ‘ 
clature « Ruli express service » applies | x = 2/2" 2) a1 ee 2 288 
to the short local trains running in the Sp Op S ON | RSD FH HNN 
cy viens . S| 7 
Ruhr District between the express trains 3 te - Pema euTer 
, * sa ENS nen? “ ; A Ss 19 | = t SUNCAS | Booteoe eu ncrooe 
and semi-express trains at frequent and eS yo aaquiny = 
regular intervals — as far as possible ms 
. . . Lee | inal @ wie ee 
to a fixed timetable -—— for the regional Ss S Sp Se Ss 
2 ¢ ngs f ee & v B “Sa]JVUy NSD i) So is 
interurban traffic. Along the 83-km. = 2] & A> oN NN 
(51.6 miles) centre line of this District = * = 
. . 9 “We q = “Wy ot oS: fo O19 
with a population of about 4.2 millions, as Mig RN 19 
seven large towns with over 100000 in- mG i ee 
habitants each are situated, between x & a 6S 
Duisburg and Hamm. _ In the place of the ur) Me et we Sez 
: : oS ° mH ef & A 
former local trains at long intervals, D on Wess ~~ ne Bie eS eS 
which were very long trains often mak- 5 = Sela ene (a5 
6 5 5 ni 4 a? DN 5S altel 
ing long stops at junctions to give the le a oa we ea 
¥ : . . 2 Nie Ir t 
necessary connections, and for technical 2 
reasons could not be run at the most g 
" : ° rps oe 
favourable times for the regional traffic, oy 
small units are now run, consisting of | ict act oRnne 
} ee : . : Q 6 Ue fel il) seis 
three or four carriages which can be H Bri) (eS) | cb 
; . a =I 5D 
hanled by a lighter steam locomotive at am 68% 9 F 
. mp ni ptr No Aen aang 
a higher speed. The short length of Bab Gaene 
: Sabet AA oe 
these trains greatly facilitates the va- 
rious operations at the departure plat- 2 ee OS SIQQ COS NG KS 
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forms. Notices inscribed « Ruhr- 
Schnellverkehr » request passengers to 
enter and leave the trains as quickly as 
possible, so that in general only 30 se- 
conds are required for each stop. Table 
7 shows how the weight of the trains 
has been reduced and how much time 
has been saved for some of the main 
accelerated Ruhr services, which, for 
the years 1933, 1935 and 1938, repre- 
sented the following train mileages : 


Millions of 


OWE —eee 


train-km, train-miles. 


1.3 
8.0 


0.81 
Mss) 
5.28 


3. Better utilisation of the existing 
tractive power. 


The acceleration of the trains by bet- 
ter utilisation of the existing tractive 
power can be achieved by getting more 
work from the boiler, the maximum 
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remaining the same or being increased. 
Some Reichsbahn trains on which the 
existing tractive power has been taken 
advantage of for speeding up the trains, 
without increasing the maximum speed 
on the line, are given in the table at the 
foot of this page. 

Speeding up passenger trains by in- 
creasing fhe maximum permissible 
speed has been used by the Reichsbahn 
above all on its secondary lines. Be- 
tween 1934 and 1938, the maximum 
speed was increased : 


— from 40 to 60 km./h. (25 to 37.3 
m.p.h.) on 3 488 km. (2 167 miles) of se- 
condary lines; 

== jean 40) iyo 0) Teint, C2) ti Bil 
m.p.h.) on 2255 km. ((1391 miles) of 
secondary lines; and 

—— jueomn G0) ix (0) Keme/in, 
m.p-h.) on 3 512° km. 
secondary lines, 

== i, & OM 2 1Omill OF OAH Ian, (5 ial) 
miles) of secondary lines. 

Various examples are given in Table 4, 
mes & iis O 

The Danish State Rys. have increas- 
ed the maximum speed on the main lines 


(31 tom373 
@ 182 miles) of 


permissible speed on the line either from 100 to 120 km./h. (62 to 75 m.p.h.), 
hed 2 ere 4 elles Tle 9 1) 10 
| 
<5 D 13 D4 D 156 D 185 
| Pair Description. ee ee ee —[ 
ae 1934 | 1938 | 1934] 1938] 1934} 1938] 1934 | 1938 
Dee 
il Class of Jecomotive . << . «| 08 03 03 03 Ol O1 Ol 01 
; =) : Metr. t.| 550 550 550 550 400 400 500, 500 
2 | Normal load - - . ) gol t.| 541 | 541 | 54t | 541 | 89% | 994 | 492 | 492 
; ; ba km. 24] 241 24] 241 632 632 758 HE 
By |pDistance covered | miles || 150 | 150.| 150 | 150 | 898 | 893 | 471 | 488 
4 Time spent on non-stop run, * ; 
mins. . 196 187 199 191 529 | 514 647 625 
5 | Average hourly km. Tal | Tie 126 (eto.6 WPL LO TOS ie 
train speed. miles 46.0 | 48.0 | 45.1 | 47.0 | 44.5 | 46.0 | 45.7 | 46.6 
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and on most of their secondary lines 
from 45 to 75 km./h. (28 to 43.5 m.p.h.). 


The Hungarian State Rys. have in- 
creased the maximum speed for railcars 
on the branch lines from 40-45 km./h. 
(25-28 m.p.h.) to 55-60 km./h. (34-37.3 
m.p.h.). 

The Swiss Federal Rys. have authoris- 
ed a maximum speed of 125 km./h. 
(77.7 m.p.h.) instead of 100 km./h. (62 
m.p.h.) for the electric motor coaches 
and diesel-electric railcars, and 125 km. 
instead of 110 km./h. (68.3 m.p.h.) for 
the light high-speed trains. The Bergs- 
lagen Private Swedish Co. has raised 
the maximum speed for railcars to 
70 km./h. (43.5 m.p.h.). 

The Bulgarian and Swedish State Rys. 
have not given any figures of maximum 
speeds, which have also been raised on 
their systems. The Norwegian State Rys. 
have not raised their maximum speeds. 


4. Constructional improvements to steam 
and electric locomotives. 


According to the Deutsche Reichsbahn 
and the Hungarian State Rys., stream- 
lining locomotives is an efficient method 
of saving power on trains running at 
very high speeds. Its usefulness has 
been recognised by the Reichsbahn af- 
ter very carefully conducted trials. For 
example, the drawbar horse-power de- 
veloped by a 4-6-2 class 03 non-stream- 
lined express locomotive is 800 wp., 
whereas that of the same locomotive, 
when streamlined, is 1185 up. at 
140 km./h. (87 m.p.h.). This large sav- 
ing in power enables up to two metal 
coaches, each weighing 50 t. (49.2 Engl. 
tons), to be added to D trains at speeds 
of 140 km./h. It must be pointed out, 
however, that at lower speeds, the say- 
ing in power due to streamlining de- 
creases, and becomes nil at the lowest 
speeds (starting). Consequently a train 
weighing 100 tons more, when hauled by 
the same class of locomotive, cannot be 
accelerated at the same rate as the 
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shorter train hauled by the non-stream- 
lined locomotive, and the time taken for 
the journey will be longer. However, 
with the increase in power quoted 
above, it is possible to add one metal 
coach to D trains hauled by a stream- 
lined locomotive without increasing the 
journey time. It will take a little longer 
to accelerate this train on starting ow- 
ing to the lower excess power, but al 
the higher speeds the gain in power of 
the streamlined locomotive will give this 
train quicker acceleration. In this case 
it is even possible to make a small say- 
ing on the journey time. 

The good results obtained by stream- 
lining steam locomotives have resulted 
in the most recent express electric lo- 
comotives being streamlined as much 
as possible. The running gear of elec- 
tric locomotives has not been cased in, 
however, at it is considered essential to 
be able to inspect and maintain the 
whole of the motion very easily. The in- 
herent power of electric locomotives is 
so great that they can meet practically 
all service requirements as regards the 
load to be hauled. The possibility of 
adding extra coaches to the trains as a 
result of streamlining the locomotive is 
consequently of no importance in this 
case. 

In the case of motor coaches picking 
up current, intended to run at maximum 
speeds of 120 and 160 km./h. (75 and 
100 m.p.h.), the front and side walls 
have been fitted with petticoats which 
come as low down as possible in order 
to reduce the air resistance as much 
as possible. 

The streamlined steam locomotives of 
the Hungarian State Rys. develop about 
830 IH.P. at the maximum speed of 
120 km./h. (75 m.p.h.). 

The Swiss Federal Rys. have modified 
the outward form of their newest ve- 
hicles to conform with modern ideas 
on the effect of air resistance as far as 
this is necessary for speeds up to 125 
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km./h. (77.7 m.p.h.) They haye not 
yet made any comparative tests. 

The Bulgarian, Danish, Norwegian, 
and Swedish State Rys. so far have not 
streamlined any of their steam or elec- 
tric locomotives, as the speeds practised 
on these lines make it unnecessary. 

Mention may be made here of the 
tests made by the Liibeck-Btichen Ry. 
(taken over by the Reichsbahn some 
time ago) in order to speed up the pas- 
senger services between two neighbour- 
ing towns by the introduction of a spe- 
cial type of train. On the Hamburg- 
Liibeck line, steam trains of a special 
type were introduced, giving a similar 
service to railcars, and pulled by the 
locomotive in one direction and pushed 
in the other. These trains consist of a 
streamlined 2-4-2 locomotive developp- 
ing 650 u.p. and one or two double- 
decker coaches. One unit of these 
coaches has a seating capacity of 300 in 
two bodies coupled together on a com- 
mon Jakobs bogie. At each end there is 
a cabin from which the driver can drive 
the locomotive and look after. it from a 
distance. With this push-and-pull dou- 
ble-decker train, the 64 km. (40 miles) 
between Hamburg and Ltibeck are co- 
vered at an average speed of 94.5 km./h. 
(58.7 m.p.h.), the maximum speed being 
1202km./h.=(7/5am.p.h.). “Fhe journey 
takes 41 minutes. The time taken by 
the ordinary type of steam train on the 
same line was 50 minutes, i.e. the aver- 
age speed was 75.6 km./h. (47 m.p.h.). 
With similar traffic conditions, it is 
possible to introduce suitable special 
types of steam trains. Steam train oper- 
ation in the guise of railcars has such 
great advantages, especially for traffic 
between important places with a dead- 
end station, that in the near future it is 
proposed to introduce other push-and- 
pull trains on other lines. These trains 
consist of eight-wheeled vehicles of the 
usual type, pulled or pushed by a 4-6-4 
tank engine. At the end of the train op- 
posite the Jocomotive there is a luggage 
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van with a driving compartment con- 


taining the necessary remote control 
equipment. 

Most of the electric locomotives of the 
Reichsbahn, intended to run at 120 


km./h. (75 m.p.h.) an hour or over, have 
four pairs of driving wheels and a lead- 
ing and trailing carrying pair. Such 
locomotives are usually symmetrical. 
From the start each carrying pair of 
wheels was combined with the adjacent 
driving pair of wheels into a Krauss- 
Helmholtz bogie (1D 01 wheel arrange- 
ment), with a Krauss-Helmholtz bogie at 
each end, and between these bogies two 
driving pairs of wheels with thinned 
down flange and 15 mm. (19/32 in.) side 
play. The Krauss-Helmholtz bogies are 
centred by springs acting on the pivot 
and the carrying pairs of wheels. <A 
fairly large number of locomotives with 


this wheel arrangement are under 
construction for maximum speeds of 
120, 150 and 180 km./h. (75, 93 and 


112 m.p.h.). The results obtained in 
service have shown that vehicles with 
Kraus-Helmholtz bogies are completely 
satisfactory even at the highest speeds. 
For speeds exceeding 120 km./h. (75 
m.p.h.), the three following solutions 
have been carefully investigated, as far 
as the arrangement of the running gear 
is concerned : 

1. Krauss bogie at each end; centring 
springs with initial symmetrical tension, 

2. Krauss bogie at each end; centr- 
ing spring on the trailing bogie pivot 
with a higher initial tension; 

3. Krauss bogie at the leading end; 
trailing driving pair of wheels fitted 
rigidly in the frame; trailing carrying 
pair of wheels acting as a bissel truck. 

Very careful measurements proved 
that the second arrangement was the 
best. The centring spring on the pivot 
of the trailing Krauss-Helmholtz bogie is 
given a higher initial tension. The 
initial tension is automatically regulated 
through the locomotive centring gear. 
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Passenger train acce 


| 20 


{ 2 3 1 5 f | 
Position in ye 
| 
a 
e Run. eed 
re ao wees Number 5 : 
5 NCAT Ole — <a ee eer ee ee pe Steam traction. 
es we ‘ ) rains , 
electri | Distance ; 7 
= ie ee 
Ss fication. ‘ per day. Journey Hourly spec 
a from to : 
5 , time, SSG 
Q : c miles. . or 
km, | min. km, | mil 


1 1933 |Augsburg. 
2 > Ulm 
3 1934 |Augsburg. . 
4 > biseachinge 
5 1933 |Auesbure. 
6 > Ulm 
7 1934 Augsburg. 
8 > Treuchtlingen 
9 Goteborg C . 
10 Malm6 C. 
11 Stockholm 
12 Ange 
Train No. 

13 368 Bern 
14 358 Lucerne 
15 Wasi Neuchatel 
16 1540 |Les Verriéres 
17 2680 |Bern 
18 2665 |Luecerne 
19 3518 |Buehs. 

3555 |Rohrschach . 


.|Uhn 
.| Augsburg. 
.|Treuchtlingen 


.| Augsburg. 


.| Ulm 
.| Augsbure. 
.| Treuchtlingen 


.| Augsbure. 


.|Malhno6 C. 
|Gotebore C . 


| Ange 
-| Stockholm 


| 


Lucerne 
Bern 


.j|Les Verriéres . 
.| Neuchatel 
-| Lueerne 
.|Bern 


-|Rohrsehaeh . 


.|Buehs . 


86.0 53.4 
86.0 53.4 
75.3 46.8 
153 46.8 | 
86.0 53.4 
86.0 53.4 
753 46.8 
75.3 46.8 
299.0 185.8 
299.0 185.8 
484.0 300.8 
484.0 300.8 


96.0 A 
96.0 99,7 
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Th Da 
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68.5 | 75.4 45 
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(b) A 
125.0 41,3 25} 
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88.2 51.2 31) 
97.8 46.3 2 
Il. Sw 
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Tl. $ 
(a) Bak 
| 100 57.6 3a 
| 101 57.2 34 
(bo) | 
76 Pre 308 
56 41.8 26) 
153 STTe 24 
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67 44.8 on 
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Tests are now being made to improve 
the running of the locomotive still furth- 
er by shock absorbers on the bogie. 

On the Bulgarian State Rys. the 
maximum speeds do not exceed 75 
km./h. (46.5 m.p.h.). In view of the 
relatively small increase in the average 
speed special efforts to improve either 
the method of locomotive construction 
or operation would not have been jus- 
tified. All that has been done has been 
to increase the heating surface and grate 
area in recent locomotives, and make 
the driving wheels 1.65 m. (5 ft. 5 in.) 
instead of 1.45 m. (4 ft. 9 in.) as on 
the old locomotives. 

The other Railways state that, in the 
case of steam locomotives, they have 
made no special constructional improve- 
ments during the last few years. 

On the other hand, the Swedish State 
Rys. state that they are building their 
new electric locomotives for a maximum 
speed of 100 km./h. (62 m.p.h.) instead 
of 90 (56 m.p.h.) as in the past. In 
order to speed up their passenger trains 
the Swiss Federal Rys. have increased 
the maximum speed of their electric 
locomotives from 90 to 110 km./h. (56 
to 68.3 m.p.h.), and at the same time 
they have improved the suspension and 
increased the tension of the centring 
springs of the bogies and bissels. The 
cost of these alterations has amounted 
to 0.75 % of the capital cost of the 
locomotive. 


5. Replacing steam traction by electric 
traction. 


The introduction of electric traction 
on lines hitherto operated by steam first 
of all made possible considerable speed- 
ing up of passenger trains. Examples 
are given in Table 8, Column 15, for 
the Deutsche Reichsbahn, the Swedish 
State Rys. and the Swiss Federal Rys. 
Thanks to improvements made in the 
meantime, the steam locomotives have 
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recovered some of the ground they lost, 
as is shown in Column 16 of Table 8. 
All the same the speeding up made pos- 
sible by electrification of suitable line 
sections is still appreciable. 

Particularly successful results have 
been obtained by the Reichsbahn in the 
case of the electrification of the Berlin 
Metropolitan, Circle, and suburban lines. 
This electrification has made it possible, 
in fact, to increase the maximum speed 
on the railway lines in and round Ber- 
lin, as shown hereafter : 


— Metropolitan, from 45 to 55 km./h. 
(28 to 34.2 m.p.h.) ; 

— Circle, from 45 to 65 km./h. (28 to 
40.4 m.p.h.) ; 

— Suburban, from 60 to 75 km./h. 
(37.3 to 46.6 m.p.h.). 

As a result, the average train speed 
has increased : 


— On the Metropolitan, from 22 to 
sijkm./h. (13.7 stor 1953. mapas) 


-— On the Circle Railway, from 24 to 
33 km./h. (14.9 to 20.5 m.p.h.), and 


— On the suburban lines, from 30 to 
35-43 km./h. (18.6 to 21.7-26.7 m.p.h.). 


The train frequency on the Metropo- 
litan, which was 24 pairs of trains per 
hour, has been increased, and is now 
40) pairs of trains per hour. One mea- 
sure which has contributed to this 
result to a large extent is the reduction 
of the clearing time (time between 
beginning to leave the station and clear- 
ing the starting signal), this period 
being reduced from 40 seconds to 25. 

Table 9 gives particulars about this 
matter. 

The Danish State Rys. have electrified 
the Copenhagen suburban services in 
the last few years, in order to speed up 
the trains. 

The numerical data given below about 
the length of electrified lines at the end of 


JUNE 1939 BULLETIN OF THE INT. RatLway Concress ASSOCIATION 537 


TABLE 9. 


Journey times on the Berlin Metropolitan, Circle and Suburban Lines 
with steam and electric traction. 


1 2 3 4 5 
Journey time. 
Serial : = es 
number. is ‘nee aad Snennes 
Mins. Mins. %. 
a 
] Complete Circle. . ....: - 116 a 30.03 
2 Potcdam-ebrknert Gy) setae ee 119 88 25.6 
3 Schlesischer Bahnhof-Mahlsdorf . 26 22 15.4 
4 Sehlesischer Bahnhof-Griinau . . 33 24 27.3 
5 Berlin-Schéneweide-Spindlersfeld . 8 6 25.0 
G6 Schlesischer Bahnhof-Charlotten- 
burg . aoe A ier 32 22 31.3 
Journey times from Friedrich- 
strasse to : 
ff Lichtenberg-Friedrichsfelde . . . 23 18 21 
8 ineuilecer 5 9 60 on es a oes 37 27 25.7 
9 IRAIGINOR! “Ge 6 “So 6 Ye las 29 ml 26.7 
10 Hitedrichshaoenissesg ne, fe ie 44 33 25.0 
Tal (Daglaateve & tyre (ol. eo: tet Rew ce ee i oa BO 61 45 25.4 
1 (Ccauhienll oo) Gk Ga ay Saad oh. boeeeoleec 43 32 25.3 
13 Spandau-West. <= © 4 4 % = 37 Sil 14.2 
v4! WiaTinseer mem sehao Ween thet fee ee 42 31 26.2 
15 TRonistob idl tat ob Gy diem ic hy O, emcwii 58 43 25.2 


ee 000 SS —— 0 a 
1937 on those railways who repliedtothe with are taken from the International 
question with which we are now dealing Railway Statistics for the year 1937: 


Position as regards electrification at 31st December 1937. 


an 4 2 3 4 le 2s 
| Total length of : ties ‘ 
Sordal ae sacl eter Length of electrified lines 
number. BUUINER a a ar ae 
| km. | miles, km. miles. ee 
Deutsche Reichsbahn (includ- 
ing Austria and Sudetic Ter- 
1 WO) 6 » ge © 6 9 ci) Wayisye) 39 690 3 163 1 965 5.0 
2 Bulgarian State Rys.. . . - 3 344 2078 Res bts os 
3 Danish State Rys.. ..-: - 2.387 1 483 38 24 1.6 
4 Hungarian State Rys. . - - 7 647 4 752 248 154 3.3 
5 Norvegian State Rys. . . - 3 656 2 272 337 209 9.2 
6 Swedish State Rys. . ..- - 7 901 4 910 3 356 2 085 42.4 
7 Swiss Federal Rys. . . .- - 2 877 1 788 2 124 1 320 73.8 
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6. Improving the lines. 


On the Reichsbahn the speeding up 
of passenger trains has made it neces- 
sary to increase the superelevation on 
curves, and consequently to alter the 
superelevation gradients and lengthen 
the transition curves. The layouts have 
also been revised, special attention being 
paid to the respective level of the two 
rails. In this connection it should be 
noted that in order to be ready for 
higher passenger train speeds, the 
Reichsbahn took the precaution of 
renewing many years beforehand a large 
part of its permanent way, so that pre- 
paratory to the speeding up of passenger 
trains it was only necessary to renew 
sections that were too old and too weak, 
to a very small extent. 

In the same way improvements in the 
location of lines on which the passenger 
trains were to be considerably speeded 
up were made many years in advance, 
when maintaining and renewing the 
track. Altogether some 22000 km. 
(13 670 miles) were adapted for speeds 
of 120 km./h. (75 m.p.h.) and over. Im- 
provements to the layout in the last ten 
years have involved an expenditure of 
some 33 million Rm., i.e. about 1500 
Rm. per track-km. (2 400 Rm. per track- 
mile). In order to improve the layout 
in stations on these lines, operations 
which generally took place at the same 
time as the renewal of points and cros- 
sings, about 1100000 Rm. were spent, 
so that altogether the total expenditure 
amounted to 2000 Rm. per track-km. 
(3 200 Rm. per track-mile). 

The passenger services via Sassnitz- 
Tralleborg were considerably speeded 
up when the ferry-boat service between 
Stralsund and Riigen was replaced by 
the Riigen dyke. 

The Danish State Rys. on their side 
report that the adoption of a maximum 
speed of 120 km./h. has made it neces- 
sary to give special attention to the 
track on certain lines. When in spite 
of this the rail joints again became low, 
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the track was taken up and two rails 
welded together to make longer lengths 
between joints. In addition the special 
preparatory work involved increasing 
the sleepering and_ strengthening the 
ballast. 

Here again the replacement of the 
ferry-boat services by bridges consider- 
ably speeded up the passenger trains in 
the case of the Strib-Fredericia and 
Masnedo-Orehoved services. 

Wherever the maximum speed of 
passenger trains has been increased, the 
Hungarian State Rys. have systemati- 
cally improved their lines according to 
a programme prepared beforehand. In 
particular the worn permanent way was 
removed and gravel ballast replaced by 
broken stone on curves and crossings. 

The same Railways have made impor- 
tant improvements in the case of the 
Budapest-Hegyeshalom and  Budapest- 
Hatvan lines on about 80 km. and 17 km. 
(90 and 10 1/2 miles) respectively, at 
a cost of 15 200 and 54400 pengoes per 
track-km. (24500 and 87500 pengoes 
per track-mile) respectively. 

The Swiss Federal Rys. on their side 
insist on the importance of a satisfac- 
tory laying of the track on curves. They 
state that, in their opinion, one of the 
steps to be taken before increasing the 
speed is to peg out and mark the tran- 
sition points of curves very carrefully, 
as these points serve to assure the exact 
alignment and levelling up of the track 
and facilitate checking it at any mo- 
ment. The exact laying of the track is 
frequently checked by trial runs with 
special control wagons. Wherever 
gravel was still used for ballast, it was 
replaced by broken stone. 

Immediate improvements in the loca- 
tion of the track have only been made 
to a limited extent; they cost on the 
average 11000 7ir per km. (ly 700 te 
per mile) of single track (in Swiss 
currency). 

On account of the expense any idea of 
more extensive improvements in the 
layout had to be given up, for example 
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increasing the radius of curves. Slight 
alterations were made on approximately 
half the total length of curves, in order 
to introduce better transitions. As this 
work was done at the same time as the 
ordinary maintenance of the track, there 
was no additional expenditure. 

The Bulgarian, Norwegian and Swe- 
dish State Rys. did not find it necessary 
to take any special steps to improve 
their lines when speeding up their pas- 
senger trains. 

The improvement of lines where the 
speed is to be increased also includes 
the laying of large radius turnouts. 

On the 22000 km. (13670 miles) of 
track mentioned above, the Deutsche 
Reichsbahn has laid 2500 turnouts of 
500-m. (25 chains) radius, and 500 of 
1 200-m. (60 chains) radius. The 500-m. 
radius turnouts can be run through at 
a speed of 60 km./h. (37.3 m.p.h.) and 
those of 1200-m. radius at 100 km./h. 
(62 m.p.h.), or even 120 km./h. (75 
m.p.b.) an hour with a suitable super- 
elevation. 

A fairly large number of these new 
points and crossings have been used 
as double-curve turnouts (curving in the 
same or opposite direction). Those for 
lines curving in the same direction are 
generally laid with the same cant as 
the corresponding running lines. 

A turnout of 500-m. radius or more 
costs 8000 Rm. including laying, con- 
necting up with the signal box, etc., so 
that the cost per kilometre of single 
track was about 1100 Rm. (1770 Rm. 
per track-mile). 

To enable their trains to run at in- 
creased speeds, the Danish State Rys. 
have adopted 1 in 14 turnouts, of 500-m. 
(25 chains) radius, which can be run 
through at 60 km./h. (37.3 m.p.h.). 
When superelevation is necessary on the 
line, the turnouts have also been laid 
with superelevation. 

The Swiss Federal Rys. have replac- 
ed 30 turnouts which could only be run 
through at 40 km./h. (25 m.p.h.) by 1 in 
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12 turnouts, of 300-m. (15 chains) 
radius, which made it possible to run 
onto the branch line at 60 km./h. (37.3 
m.p.h.). A turnout of this sort costs 
4000 Swiss franes, including the recon- 
struction. Since 1937 the Swiss Federal 
Rys. have adopted 1 in 16.6 turnouts, of 
800-m. (40 chains) radius, which can 
be run through at 80 km. (50 m.p.h.). 
When both the lines of these new tur- 
nouts are run through by express trains, 
there is no superelevation. But if the 
fast or stopping trains run chiefly on 
the branch line and the adjacent curves 
are curved in the same direction, the 
turnout is laid in such a way that it is 
included in the superelevation. One of 
these new 1 in 16.6 turnouts costs, in- 
cluding reconstruction, 10000 Swiss 
francs. 

As regards the question whether the 
speeding up of passenger trains in- 
creases the cost of permanent way main- 
tenance, very little practical informa- 
tion is as yet available. The Reichsbahn, 
however, estimates that the maintenance 
costs have increased by at least 20 % 
on account of the higher speeds. It 
considers that those lines which for- 
merly only required methodical renewal 
every 3 years, now have to be gone over 
every 2 to 2 1/2 years. In addition the 
consumption of permanent way ma- 
terials on the lines in question has in- 
creased, since renewal is necessary at 
shorter intervals than formerly. 

When the speed does not exceed 120 
km./h. (75 m.p.h.), the Reichsbahn has 
made no changes in the protection of le- 
vel crossings. For speed of over 120 
km./h.,-as far as possible barriers or gates 
operated from a distance have been re- 
placed by gates operated on the spot; 
in many cases also level crossings have 
been eliminated and bridges or subways 
constructed. When it was not possible 
to eliminate remotely controlled level 
crossings, and the operation of the gates 
on the spot was undesirable economi- 
cally, crossings of this kind are watched 
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(30 chains) 
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and H=117 mm. (4 19/32”), 


length d must be 70 m. (230’), 


600 m. 


R 
thus inclination 


With 


(*) Permissible speed V on the Swiss Federal Rys. 


(‘) Permissible speed V on the Hungarian State Rys. 
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only while trains whose speed exceeds 
120 km. (75 miles) an hour are passing. 

The Danish State Rys. have enforced 
more stringent regulations for the clos- 
ing of level crossing gates since the 
speeds were increased. They are doing 
everything possible te replace such level 
crossings by bridges. 

The Hungarian State Rys. have equipp- 
ed a certain proportion of formerly un- 
guarded level crossings with gates. They 
consider that the increase in the cost 
of crossing keepers varies from 4 to 
10 % on the different lines in question. 


The Swiss Federal Rys. replied that 
they have taken no steps to further pro- 
tect their level crossings as a result of 
introducing higher speeds. 

The Railways consulted are unani- 
mous in stating that the increase in the 
speed has not necessitated any new 
types of permanent way. The Danish 
State Rys. propose to use new 60 ker./m. 
(121 Ib. p. yd.) rails in the future. 

The Swiss Federal Rys. weld shorter 
rails into lengths of 36 m. (118 ft.). In 
addition they have introduced larger 
bearing plates for wood sleepers, secur- 
ed by three coachscrews. The Bulgarian 
State Rys. and the Swiss Federal Rys. 
are progressively strengthening their 
track by increasing the sleepering. 

As on lines including many curves 
the average speed depends to a very 
great extent on the speed allowed 
through these curves, certain Railways, 
amongst others the Deutsche Reichs- 
bahn, revised the regulations or laid 
down new rules when the passenger 
trains were speeded up. The formule 
applied by the various Railways for the 
speed allowable through curves, for the 
superelevation of the outer rail and the 
superelevation gradients are shown in 
Table 10. 

All the Railways who replied to this 
question allow their railcars to run 
through curves at 5 to 10 % higher 
speeds than trains hauled by locomo- 
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tives. The Swiss Federal Rys. intend 
to revise in the near future all the regu- 
lations about superelevations and super- 
elevation gradients. 

An investigation into the question of 
the influence of speeding up the trains 
on the construction and maintenance of 
bridges, has led the Deutsche Reichs- 
bahn to the decision that an increase 
in the speed as a rule only affects brid- 
ges located on curves, i.e. on sections of 
the line where the speed is already re- 
duced for other reasons. It is hardly 
ever necessary to strengthen bridges 
owing to the increased speed. The cost 
of so doing, which varies considerably, 
according to the number of bridges on 
curves, is on the average very low. 

In carrying out the electrification of 
their lines, the Swiss Federal Rys. often 
found it necessary to strengthen bridges 
on account of. the increased axle loads. 
The higher speeds have had no ill effects 
on bridges improved in this way, so that 
the maintenance costs have not in- 
creased with the speeding up of the 
trains. It is considered, however, that 
it is advisable to avoid joints by weld- 
ing the rails together, both on metal and 
masonry bridges. 

In the same way, the Bulgarian State 
Rys. have strengthened some of their 
bridges not on account of the speeding 
up of the trains, but because of the in- 
creased axle loads of the locomotives. 

The Danish State Rys. have investigat- 
ed the lateral stresses due to higher 
speeds. In certain cases they afterwards 
found if necessary to strengthen the 
cross stays absorbing the transverse 
stresses. But the cost of doing this is so 
low that there can be no question of a 
general increase in the maintenance 
costs of bridges. 

On the Hungarian, Norwegian and 
Swedish State Rys., the speeding up of 
the trains has not made it necessary to 
strengthen any of the bridges nor given 
rise to increased maintenance costs. 
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7. Improving signals and brakes. 


The speeding up of express trains has 
led the Deutsche Reichsbahn, the Danish 
and Hungarian State Rys. and the Swiss 
Federal Rys. to increase the distance 
between the home signals and corres- 
ponding distant signals on lines run 
over by particularly fast trains, propor- 
tionally to the increase in braking dis- 
tances. This distance between signals 
has been increased from 700 to 1000 m. 
(2 300 to 3300 ft.) on the Reichsbahn, 
from 400 to 800 m. (1 300 to 2 600 ft.) 
on the Danish State Rys., and to 1 000 m. 
(3 300 ft.) on the Hungarian State Rys. 
On the Swiss Federal Rys., some of the 
distant signals have been moved back 
more than 200 m. (650 ft.). The Bul- 
garian State Rys. also propose to in- 
crease the distance between such signals 
in the future. 

In addition the very great speeds of 
the express trains has led some Railways 
to use three-aspect distant signals. The 
Reichsbahn has fitted its distant signals 
with an additional indication. In this 
way three indications are possible : 
« Stop », « Line clear » and « Proceed 
at reduced speed ». 

The speed limit is generally fixed at 
40 km./h. (25 m.p.h.). When the author- 
ised speed is higher or lower than this, 
the Reichsbahn proposes to put a special 
sign between the distant signal and the 
home signal showing the speed allowed, 
and marking the beginning of the section 
on which such a speed must be observed. 

The Danish State Rys. are able to give 
three indications with their modified 
distant signals: « Stop », « Line clear 
for a train stopping at the next sta- 
tion », and « Train can run through 
next station without stopping ». 

The cost involved in moving and alter- 
ing signals is high, according to the in- 
formation supplied by the Railways : 

—— On the Reichsbahn, 2000 Rm. per 
km. (3 200 Rm. per mile) of single track; 


— On the Hungarian State Rys., 200P. 
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per km. (320 P. per mile) of single 
track; 

— On the Swiss Federal Rys., 380 fr. 
per km. (610 fr. per mile) of single 
track; 


— On the Danish State Rys., 13 000 Kr. 
per station. 

The Deutsche Reichsbahn, the Hun- 
garian State Rys., and in _ certain 
instances the Bulgarian State Rys., use 
fixed signs to mark the distant signals, 
whereas the Danish, Norwegian and 
Swedish State Rys., as well as the Swiss 
Federal Rys., do not give any advance 
warning of distant signals. 

The visibility of the home signals 
has been improved on the German 
Reichsbahn by using higher posts, ena- 
melled signal arms and boards, and 
glass reflectors on the signal lamps. 

The Swiss Federal Rys. put up 80 
se RD) Gs (2? 7 BP Se Pa A) Soca! 
boards with oblique black and white 
stripes, in the case of permanent speed 
restrictions on the running line (curves, 
etc.) at the beginning of the sections 
concerned. <A sign of the same size 
gives warning of the main sign together 
with the authorised speed 300 m. (about 
1000 ft.) behind it. At the end of the 
reduced-speed section, there is a speed 
de-restriction board with vertical black 
and white stripes. 

On all the Railways, the usual signal 
regulations also apply to the fast trains, 
as do the speed restriction signals cov- 
ering permanent way repair work, etc. 

When adopting higher speeds, the 
Reichsbahn perfected and installed au- 
tomatic train control. The track equip- 
ment (electro-magnets connected by 
cable to the signals) cost on the average 
750 Rm. per km. (1200 Rm. per mile) 
of single track. 

The Swiss Federal Rys. have adopted 
automatic train control (Signum system), 
not on account of the speeding up of 
passenger trains, but for general safety 
reasons, on all their electrified lines. 
The track equipment costs about 720 fr. 
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per km. (1160 fr. per mile) of single 
track (Swiss currency). 

The Bulgarian, Danish, Hungarian, 
Norwegian and Swedish Rys., have not 
made use of any automatic train control 
equipment up to the present. 

In order to be able to stop in the 
distance between the distant and home 
signals in spite of the higher speeds, 
certain railways have also improved the 
brakes on their rolling stock. On the 
German Reichsbahn the maximum 
speeds of 110 and 130 km./h. (68.3 and 
81 m.p.h.) per hour with the respective 
distances of 700 and 1000 m. (2300 and 
3300 ft.) did not require any improve- 
ments or alterations to the brakes. The 
KKS brake used for many years on the 
corridor coaches suffices at these speeds 
for getting in every case a braking di- 
stance 10 % less than the distance be- 
tween the signals. In the case of steam 
locomotives, the usual brakes could be 
retained, but the braking effort on all 
the wheels was improved, as far as pos- 
sible with two blocks per wheel, and by 
improving the efficiency of the brake 
rigging. 

With very high speeds, the distances 
between the signals being those quoted 
above, locomotives and coaches must be 
equipped with a very powerful and 
quick-acting brake (SS brake) by means 
of which the vehicles are braked with 
a brake block pressure of 200 to 220 % 
of the axle load. A centrifugal regulator 
worked by one of the axles reduces the 
pressure of the blocks to about 75 to 
80 % of the load when the speed falls 
ioe al) Ko (0) Kamm /in, (Bil Ke Boa} san yo)-lnh)) 
With such brakes, a train running at 
150 km./h. (93 m.p.h.) can stop in about 
900 m. (2950 ft.). 

The brakes used on electric locomo- 
tives suffice for stopping vehicles run- 
ning at the maximum speed in a distance 
of 1000 m. (3300 ft.) after passing the 
distant signal. Locomotives of the 1Do1 
type, class E18, are equipped with the 
HiKSS brake. The driving wheels are 
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braked to 180 % of the static axle load, 
the trailling carrying wheels with 150 % 
and the leading carrying wheels with 
50 %. On the 1Do1, class E19 locomo- 
tive, the particularly high speed of 
180 km./h. (112 m.p.h.) made it neces- 
sary to increase the braking power to 
230 % for the driving wheels and 200 % 
for the trailing carrying wheels. In 
addition, this locomotive is equipped 
with a rheostatic brake, independent of 
the overhead line, which automatically 
comes into action when the quick-acting 
brake is applied and, in conjunction 
with the compressed air brake, assures 
the whole of the braking power coming 
into action simultaneously as far as 
possible, so that uniform retardation is 
obtained. In order to prevent the wheels 
being picked up at lower speeds, a cen- 
trifugal regulator cuts out the electric 
brake at 60 km./h. (37.3 m.p.h.), and 
reduces the power of the compressed air 
brake to approximately 80 %. 

The Bulgarian State Rys. propose to 
use the compressed air brake instead of 
the vacuum brake to meet future re- 
quirements. 

The passenger trains of the Danish 
State Rys. are still equipped with vacuum 
brakes, whereas the railcars and elec- 
‘tric motor coaches have compressed air 
brakes. This Administration proposes 
to equip its passenger trains progressi- 
vely with compressed air brakes. 

The Hungarian State Rys. use the 
Knorr quick-acting brake with céntri- 
fugal regulator, for their streamlined 
locomotives. 

The Swedish State Rys. are equipping 
all their new passenger stock with the 
HiKS brake and also intend to equip 
rolling stock of recent construction al- 
ready in service with this brake. 

The Swiss Federal Rys. have equipped 
their new light-metal coaches with an 
automatic compressed air brake, the 
power of which depends on the speed. 
At high speeds these brakes act with 
a block pressure equal to about 140 % 
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of the axle load. The pressure of the 
blocks decreases automatically as soon 
as the speed has been reduced to 
40 km./h. (25 m.p.h.) by the brakes. 

So long as there are still not enough 
light-metal coaches in service and 
coaches of the ordinary type have to 
make up a certain number of light trains, 
the pressure in the main pipe of the 
automatic brake of these vehicles will 
be increased to 6 kgr./cm? (85 Ib./sq. in.) 
in order to have sufficient braking po- 
wer at high speeds. 


III. — Operating by means of railcars. 
1. General considerations, 


The introduction of railcars was due 
first of all to economic reasons. This is 
why the use of railcars on a fair scale 
only started with the general crisis, 
though the beginnings of railcar con- 
struction go back to a much earlier 
date. The first railcars were equipped 
with engines like those used on motor 
lorries, in particular petrol engines of 
well-known makers, and had mechanical 
drives. On most railways, the nominal 
powers were just sufficient to enable 
them to run the vehicles to the timings 
and at the speeds then in use, and 
assure a sufficiently regular service. 
The small railway systems, or those car- 
rying very little traffic, were contented 
with these vehicles, which moreover are 
still in use on many systems. 

The next step was inspired by a 
desire to improve and speed up the 
service. To do this it was necessary to 
design completely novel types of motive 
power for railcars, since those used up 
to date could no longer meet the re- 
quirements of rail transport. It was 
above all the use of high-power diesel 
engines, with their greater advantage 
from the thermal point of view, which 
gave rise to considerable difficulties, 
especially as for reasons of weight and 
size it was very often necessary to use 
diesels revolving at a high speed. This 
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second step in the construction of light 
railcars was the beginning of a develop- 
ment stage in which only a small num- 
ber of important and financially power- 
ful Railway Managements could share. 
In the space of a relatively few years, 
all the dynamic and thermic stresses to 
which all parts of the mechanical equip- 
ment of powerful railcars are subjected 
had been mastered, but at the cost of 
considerable expenditure and much 
patience. This evolution not only had 
the effect of introducing railcars into 
the field of high-speed traffic and main- 
line railway services, but also in its 
turn gave a considerable impulse to the 
speeding up of steam and electric trains. 

Really methodical work to improve 
the railcar has been and could only be 
carried out by a small number of rail- 
ways. Various Administrations obvious- 
ly only put railears into service for 
economic reasons, on secondary lines 
with declining traffic. Several Railways, 
taking advantage of the experience of 
other Administrations, subsequently in- 
troduced more powerful railcars, still 
for branch lines carrying little traffic, 
but only a few organised main-line or 
rather high-speed services, the engines 
still being of moderate power. 

At the end of this period, the use of 
railcars is already an established fact, 
or will shortly, on some Systems; on 
others, it is still in a stage of evolution, 
but here also the construction of rail- 
cars is obviously getting out of the expe- 
rimental stage as it has reached a point 
where experience may provisionally be 
considered as definite. 

The economic value of the railcar, 
which will be discussed again at greater 
length, is not disputed by anyone. 

The reliability of this vehicle, which 
thanks to the experience obtained in its 
construction is now practically a pure 
question of maintenance, ranks with 
that of other methods of traction, even 
in the case of very hard worked vehicles. 

At the beginning railcars were always 
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put into service either to give an addi- 
tional service or to replace other train 
services. The Deutsche Reichsbahn in- 
troduced a complete railcar service on 
a few secondary lines served by local 
trains; a private Swedish Company 
proposes to do likewise as from May 
1939. The high-speed railcars of the 
Danish State Rys. and of the Reichsbahn 
are run as new train services; under 
these conditions when railcars are not 
available, the Reichsbahn runs steam 
trains in their place, until such time as 
there will be a sufficient number of 
reserve railcars. To these steam trains 
the timetables allow extra time as a rule. 


Railears have been introduced on a 
wide scale in certain cases. In 1938, for 
example, the internal-combustion-engin- 
ed railears of the railways who replied 
to the question give the following pro- 
portions of the whole of the passenger 
train services : 


Denmark, 41 % approx. 


Hungary, 22 % > 
Norway, 8 % > 
Germany, 7 % > 


Information about the development of 
internal-combustion-engined railcar ser- 
vices on the Reichsbahn since 1934 is 
given in Table 11. The total stock of 
railcars was : 

172 im’ 1934, 
316 in 1935, 
383 in 1936, 
440 in 1937, and 
524 in 1938. 


While the total train mileage increas- 
ed by 28.5 % since 1934, there is an in- 
crease of 276 % in railcar mileage, the 
total stock of such vehicles having 
increased by 205 % since 1934. Conse- 
quently the average mileage of each rail- 
car has increased by about 35 % since 
1934. 

The train frequency has been increas- 
ed nearly everywhere with the introduc- 
tion of railcar services, certain existing 
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train runs having been subdivided into 
several effected by railcars. 


2. Operation and _ traffic. 


Amongst other advantages the railcar 
makes possible an economical distribu- 
tion of the traffic and an economical 
increase in the train frequency. It must, 
it is true, be made less sensitive to traf- 
fic fluctuations by making it possible 
to couple up several units together or 
adding trailers. The regularity of the 
service was insufficient in the first few 
years owing to the newness of this type 
of vehicles, especially those equipped 
with powerful engines, and through lack 
of experience. 

As a result the policy of putting rail- 
cars into service was followed rather 
timidly at first. Technical improve- 
ments, however, and the growing po- 
pularity of these vehicles brought about 
a change confirmed by the reports re- 
ceived from many Companies. 

On the Deutsche Reichsbahn, the daily 
mileages run are as follows: 
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are run according to traffic require- 
ments either singly as multiple-units, or 
as trains made up of two or several 
multiple-units. The Reichsbahn’s rail- 
cars were put into service as supplemen- 
tary services, to provide new connec- 
tions, mainly with the object of assuring 
iraffic to and from Berlin. On all the 
other systems, railcars are run either 
as a supplementary service, to increase 
the train frequency, or to replace steam 
trains. 

Only in certain cases is there any 
reserve stock of railcars. As far as pos- 
sible all the vehicles in working order 
are in service, and if none are available 
recourse is being had temporarily to 
other methods of traction. When there 
is a reserve stock, this is frequently a 
very high proportion of the total stock, 
as the total number of motor vehicles 
is relatively small. Percentage figures 
in this connection are therefore of limit- 
ed value. In addition, reserve railcars 
are needed for economical working, as 
a reserve of steam trains reduces the 


‘ rie 6 7 


Description. Wen 


lines. 


1 300 
810 


800 
500 


High-speed railcars 


km, 
miles, 


km, 


Other railcars itee) 


Maximum, 
ES __— 


Branch 


Minimum. 
a se ce a 
Main Branch 
lines. lines. 


Average. 
= 
Main Branch 


lines. lines. lines. 


1100 
685 


600 
875 


1 050 
650 


400 
250 


These values generally agree with the 
mileage figures given by other Com- 
panies. According to the replies receiv- 
ed, in addition to the Reichsbahn, there 
are only express railcar services and 
regular main-line railcar services on the 
Danish State Rys., the Swiss Federal 
Rys., the Hungarian State Rys., and a 
private Swedish Company. The high- 
speed railcars and a certain number of 
other railcars working on the main lines 
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economic value of the whole organisa- 
tion to a very large extent. 

The following approximate propor- 
tions of railcars available for service 
are obtained at present on the German 
Reichsbahn : 

— In service, 60 to 70 % of all the 
railcars; 

— In reserve and undergoing repairs, 
30 to 40 %. 

The proportion of railcars actually 
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undergoing repairs expressed in railcar 
— days is from 20 to 30 %. In parti- 
cular it has not yet been found possible 
to reduce this number below 30 % in 
the case of high-speed railcars. It should 
however be noted that in the case of 
stock out of service for repairs, the 
time includes the total time required 
for alterations and improvements, which 
is rather long. 

Much of the time required for mainte- 
nance work, such as inspection of the 
brakes and re-turning the tyres, depends 
in addition on the mileage run. This is 
why the high-speed railcars with their 
greater mileage require repairs at much 
shorter intervals than the ordinary rail- 
cars with lower maximum speeds and 
lower monthly mileages. This is a ready 
explanation of the high proportion of 
the stock undergoing repairs. 

One particularly important question 
is that of meeting traffic peaks. By the 
addition of trailers or by coupling se- 
veral railcars together, accompanied if 
need be by trailers, i.e. forming rail 
motor trains, the capacity can be adapt- 
ed like that of other trains to variations 
in the traffic. There is, however, a limit 
above which the traction costs of such 
trains become higher than those for 
steam or electric trains. In addition, the 
formation of such sets is conditioned by 
the stock available, which in many cases 
is still insufficient. When there is not 
a sufficient number of railcars, at pe- 
riods of heavy traffic, the Reichsbahn 
concentrates the railcars from the va- 
rious lines on a smaller number of lines 
and replaces them on the other lines by 
steam trains. 

Railears are not used for trains regul- 
arly so well patronized that railcar sets 
would not be sufficient or would cease 
to be economical. In addition, the rule 
is that railcars are never used for ex- 
press trains which include through 
coaches. The Reichsbahn’s high-speed 
railcars only work day services. 

A very important question is that of 
luggage and parcels transport, which 
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generally causes special difficulties on 
secondary lines, i.e. the favourite field 
of the railcars. On main lines, the 
parcels traffic can as a rule be covered 
by the other trains (steam or electric), 
but on secondary lines, the parcels traf- 
fic offered is often very irregular and 
consequently gives rise to difficulties. 
A general solution of this problem is not 
possible, seeing that local conditions are 
often very different, even on the same 
railway. A rational solution to this 
problem in each particular case is of 
the greatest importance for the extension 
of railcar services. 

In the case of rail motor trains, va- 
rious Companies remind passengers that 
only a limited amount of luggage can 
be carried, but experience proves that 
most passengers do not bother about 
this restriction. The luggage compart- 
ment of the motor unit is, however, gen- 
erally large enough to take all the lug- 
gage properly speaking. In case of spe- 
cial need, the vestibules in the other 
vehicles, and even on some railways the 
engine room, are used for this purpose. 
As an experiment the Reichsbahn has 
converted some old light passenger 
coaches to make them suitable for car- 
rying small livestock or fish. On these 
coaches there is a luggage compartment 
completely separated from the passenger 
compartment, and therefore very suit- 
able for railcar services. In place of a 
trailer of this sort a wagon can be added 
on occasion for parcels or other small 
consignments. Some Companies have 
special trailers for luggage. 

The Reichsbahn also has a certain 
number of goods motor vans and is in- 
vestigating their possibilities for future 
use. 


In addition to the high-speed railcars 
which as a rule are only run as single 
units or at the most in pairs, other rail- 
ears haul special trailers which, on the 
Reichsbahn and certain other systems, 
are sometimes equipped with a driver’s 
cabin. Some other Companies attach 
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ordinary stock to their railcars; very 
few Systems forego using trailers, and 
these are usually cases where vehicles 
of the omnibus type are used. 

In many cases the trailers are of ligh- 
ter construction than the ordinary pas- 
senger coaches. The railcars are gen- 
erally sufficiently powerful to haul trai- 
lers without reducing the speed in any 
way. Only in the case of very exact 
timings and also on hilly lines is the 
journey time increased when trailers are 
coupled to the railcars, owing to the 
reduced accelerating power at starting. 
In such cases however the maximum 
speeds are not reduced at all, or not 
appreciably, unless braking questions 
come into the matter. 

On the Reichsbahn, according to the 
gradients of the lines, each railear can 
haul up to two trailers. Sometimes two 
of these sets of three units are coupled 
together. Some Companies add up to 
three trailers; it is true that in this 
case the available power sometimes de- 
creases fo 2) 10 3 H.Pa per ton. On the 
Reichsbahn all eight-wheeled trailers 
are fitted with a driver’s cabin. Trailers 
with no driving gear are only coupled 
up to small railcars on secondary lines. 

The number of men required to work 
such railcars varies according as the 
motor unit and the trailer are equipped 
for multiple control or not. In the future 
all the main-line railcars will be so 
equipped. Such a rail motor train will 
only need one driver. 

If there are more than two power 
units in the train, the third will have 
to be occupied by a driver. Rail motor 
trains not equipped for multiple control 
require a driver for each power unit, 
the drivers of the different units being 
able to work together by audible signals 
(bells). 

On the German high-speed railcars, 
the driver of the first unit always has a 
second man with him for safety reasons. 
This step is further justified by the long 
non-stop runs worked by these ears. 


BULLETIN OF THE INT. Ratbway Concress ASSOCIATION 549 


If a second high-speed railcar is coupled 
up with the first and equipped for 
distant control, there is a driver on this 
car. The latter organisation is also 
resorted to on the Danish State Rys. 

According to the information received 
from the various Companies, the driver 
of a railcar also acts as ticket inspector 
when the traffic is light. 


3. Construction. 


The existing types of railcars on the 
various systems vary largely according 
to the development stages through which 
they have gone, i.e. the more trials and 
experiments have been carried out, the 
greater the number of different types. 
The different types have already been 
listed in detail in the report on Ques- 
tion IV at the Paris 1937 Session of the 
International Railway Congress Associa- 
tion (English edition of this Bulletin, 
page 1281, May 1937). Most of the re- 
plies received indicate that the types of 
vehicles recently constructed are now 
to be taken as final types, as regards 
essentials. Sometimes they have already 
been called standard types. Standardi- 
sation on the basis of the experience 
obtained in practice, as is now in hand 
on the Reichsbahn, with possible alter- 
ations on a large scale of existing types, 
is out of the question on most Railways. 

Inspired by the many designs put for- 
ward, the Reichsbahn has introduced 
standard types for new orders. In parti- 
cular a standard programme has been 
got out for the control gear, according 
to which part of the existing stock will 
be altered, thereby making it possible 
for diesel-electric and diesel-hydraulic 
railcars to be coupled together and dri- 
ven from a single driver’s compartment. 
Standardisation of the vehicles from the 
constructional point of view is also in 
hand. <A certain number of Companies 
propose to standardise their vehicles in 
the future. 

As regards the principles of construc- 
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tion in general, the following points 
should be noted : 


Weight per seat. — No numerical 
limits have been imposed on the weight 
per seat by the Reichsbahn. Lightened 
construction has made large weight sav- 
ings possible. It is true THe CEN 
types of high-speed vehicles, the mea- 
sures taken to increase the comfort 
spacious compartments, dining compart- 
ment, or buffet, etc., have increased the 
weight per seat considerably. This 
increase in weight will, however, be 
made good in the high-speed cars now 
being designed by extending the use of 
light construction. 

For the other types of railcars on the 
Reichsbahn, and those of other Com- 
panies, the weight per seat of four- 
wheeled vehicles is about 300 to 400 kgr. 
(660 to 880 lb.), and that of the eight- 
wheeled cars 400 to 600 kgr. (880 to 
1320 Ib.). Owing to the low power 
of the engines, on the private Halmstad- 
NiassjO Railway (Sweden) and _ the 
Swedish State Rys., the weight per 
seat had in certain cases to be reduced 
to 200 ker. (440 lb.) before sufficient 
acceleration could be obtained. It is 
not possible to couple up units of this 
kind into rail motor trains. 


Power/weight ratio. — According to 
the information received, the power per 
unit of weight varies between 5 and 
20 u.p. per ton. This considerable dif- 
ference proves that fundamental rules 
have not always been established in this 
connection, or else, as regards the lower 
figure, that sufficiently powerful en- 
gines are lacking in many places or 
that light construction has not been 
used. As regards jthe higher figure, this 
shows that an excessive importance has 
been attached to low weight. The fig- 
Une) Of OST e pene LON, Lormexamples 
relates to a four-wheeled vehicle only 
weighing 6.7 tons with an engine de- 
veloping 130 up. The highest powers 
are those of the rail omnibuses. The 
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German Reichsbahn endeavours to ob- 
tain a power of 10 Hp. per ton but ow- 
ing to increased comfort in the cars 
found it impossible to achieve this de- 
sideratum so far. The value of 10 HP. 
per ton is necessary in view of the great 
importance of quick acceleration in in- 
creasing the average speed of passenger 
trains; it can be obtained with the 
present engine powers available on the 
eight-wheeled main-line railcars, which 
are more powerful and relatively more 
comfortable. 


Number and arrangement of wheels. 
—— The question as to the best wheel 
arrangement, as might be expected, has 
been answered in various ways. The 
advantages attributed to four-wheeled 
vehicles are their low weight, their low- 
er cost, and the possibility of using them 
on secondary lines. Only a few Com- 
panies, amongst which the Reichsbahn, 
prefer bogie vehicles and eight-wheelers 
on account of their better riding. The 
Reichsbahn even wonders whether four- 
wheeled vehicles should not be com- 
pletely abandoned in the future in spite 
of their recognised economic advan- 
tages. The Hungarian State Rys. also 
use six-wheeled vehicles on their se- 
condary lines, the middle pair of wheels 
being given lateral play. 


Types of engines preferred. — The 
diesel engine is preferred to the petrol 
engine. Opinions on the best kind of 
transmission are divided. The Swedish 
and Hungarian State Rys. prefer mech- 
anical transmissions. The Danish State 
Rys. use electric transmissions exclu- 
sively. The latter is not liked.on other 
railways, in particular those with steep 
gradients, on account of its high weight. 
The Deutsche Reichsbahn has used the 
three kinds of transmission success- 
fully; at the present time, for powers 
over 225 w.p., electric and hydraulic 
drives are in the majority. Owing to the 
diversity of the traffic requirements and 
the particular properties of each kind 
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of drive, no definite opinion can be 
voiced. The Reichsbahn has taken the 
necessary steps to enable diesel-electric 
railcars and diesel-hydraulic railcars to 
be coupled together and driven by one 
man. The application of the same 
system to mechanical transmissions is 
now under examination. 


Maximum speed. — This varies in the 
case of railcars for secondary lines be- 
tween 60 and 90 km./h. (37.3 and 56 
m.p.h.), and between 90 and 125 km./h. 
(96 to 77.7 m.p.h.) for main-line cars. 
The high-speed railcars of the Deutsche 
Reichsbahn have a maximum speed of 
160 km./h. (100 m.p.h.). To make sure 
of faster acceleration on starting, the 
Reichsbahn has been content so far with 
a maximum speed of 90 km./h. (56 
m.p.h.) for railcars used for short-dis- 
tance services on main lines, but an in- 
crease in the speed limits for these vehi- 
cles is under consideration. 


Comfort. — The Reichsbahn attaches 
particular importance to this question. 
The compartments are very spacious. On 
the high-speed railcars, there will be 
nothing but separate compartments in 
the future. In the same way, to allow 
passengers to move about freely, the 
corridors and vestibules have been given 
ample dimensions. The floors have been 
lowered as much as possible. The 
replies received from other Companies 
show that they also are attaching a 
srowing importance to the question of 
comfort. 

The comfort of the journey is closely 
bound up with: 


Smooth running. — All Railways 
with an extensive main-line system 
attach the greatest importance to damp- 
ing out as completely as possible all 
shocks, vibrations, and noises in their 
railcars. For this reason, on the Reichs- 
bahn the distance between bogie centres 
is made as long as possible, and the 
overhang reduced as much as possible. 
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Care is taken to distribute the dead 
weight as evenly as possible. When 
using engines of high power, the mech- 
anical equipment is mounted in the 
bogie or is supported thereby. The 
transmission of oscillations from the 
machinery is prevented by the use of 
springs so designed that their periods 
of vibration cannot synchronize and by 
fittings, of rubber for example, to ab- 
sorb oscillations, as well as all sorts of 
shock absorbers, amongst which hy- 
draulic shock absorbers carried by the 
body must be mentioned. Finally, the 
floors are often laid on a layer of insul- 
ating material. Tests made to obtain as 
smooth running as possible are. still 
being carried out. In investigating this 
question, light construction will still 
raise a great many problems. The ne- 
cessity of having a certain proportion 
between the weight of the engines and 
that of the body also appears of im- 
portance. Whereas the Swiss Federal 
Rys. think that when the weight is low- 
er, the noise also decreases, other Com- 
panies point out that after a certain 
limit of weight reduction has been rea- 
ched, it is no longer possible to damp 
out vibrations efficiently. 


— Mechanical equipment. — The 
Deutsche Reichsbahn considers that it 
is of particular importance to have all 
the running gear requiring periodical 
maintenance easily accessible, in order 
to shorten the maintenance times. 
Special importance is also attached to 
diminish liability to freezing, by heat- 
ing the cooling water circuit through 
an outside source of heat, and to the 
protection of the high-speed high-pow- 
er engines against damage due to heavy 
permanent loads by cooling the engine 
lubricating oil, and the oil for the 
hydraulic transmissions. Most Com- 
panies are content to meet the risk of 
congelation by adding some anti-freez- 
ing compound. The Danish State Rys. 
have provided for the automatic empty- 
ing of the cooling water circuit into 
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heated reservoirs. The engine is gen- 
erally given a double casing, especially 
when it projects into the body of the 
vehicle, in order to damp out noise. 


Streamlining. — In view of the im- 
portance of air resistance at high speeds, 
some Railways have followed the 
example of the Reichsbahn and stream- 
lined their railcars. If need be, the 
trailers are designed in the same way. 


3. Maintenance. 


The maintenance requirements of rail- 
cars varies very widely. The total main- 
tenance time depends in the first place 
on the work to be done on the engine 
and its accessories. The time required 
depends very largely on the training 
and experience of the staff, as well as 
the fatigue the cars undergo in service. 
Often on one and the same railway, it 
varies considerably from one main- 
tenance shop to another. If it is true 
that with good current maintenance the 
working reliability and the economic 
value of the vehicle can be considerably 
improved, it is also probable that some 
depots spend too much time on such 
work. It is permissible to foresee that 
in time greater practical skill, greater 
experience and the technical improve- 
ments made to the vehicles will reduce 
the maintenance times and bring them 
all down to a certain standard. 

Not every Railway makes a local and 
administrative distinction between run- 
ning maintenance shops and_ repair 
shops. This also contributes to the wide 
differences in the amount of mainte- 
nance work and the time spent on same, 
and the reason why many Companies 
did not wish to express any opinion 
on the subject is doubtless to be found 
therein. 

A mileage basis for general overhauls 
has been adopted almost everywhere, 
though it is true that if varies con- 
siderably. In nearly all cases railcars 
are maintained in given central shops. 
If these do not He on their usual route, 
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they are sent thereto light. Owing to the 
general increase in the extent of motor- 
isation, many places are already able 
to maintain railcars of the simpler types 
or carry out simple maintenance work 
on important classes of railcars. 

The railcars are protected against the 
weather by being garaged in sheds. At 
first old locomotive sheds were gen- 
erally used. Up to the present only in 
very rare cases have new sheds been 
built specially for railcars. 

Care has been taken everywhere to 
heat the sheds adequately. 

Refuelling plant is found at nearly all 
the railear sheds. The larger stores are 
equipped with several tanks so that the 
fuel is stored for a longer period and 
any impurities are deposited on the 
bottom. 

In large centres, specially equipped 
shops have been erected with stores of 
spares. Special equipment is sometimes 
included, for example that required for 
the loading and maintenance of accu- 
mulators and for the maintenance of 
brake equipment. 

Replies to the question as to the life 
of railcars show a great diversity. It 
is to be expected that the life of the 
machinery will be appreciably shorter 
than that of the vehicle itself, unless 
periodical general overhauls make it 
possible to fully recondition the engines. 
Owing to the time required for engine 
repairs, spare engines are generally 
kept in reserve, so that each railcar gets 
a new engine from time to time. This 
is why it is necessary to make a distinc- 
tion between the life of the engine and 
that of the vehicle, as many Companies 
have done. From the replies received 
it appears that the life of the vehicle it- 
self varies between 20 and 33 years. The 
Reichsbahn puts it at 25 years. 

It is much harder to estimate the life 
of the machinery. Some Companies ex- 
press it in engine-miles, others in years. 
The mileages quoted vary much, i.e. be- 
tween 400 000 and 2 000 000 km. (250 000 
and 1250000 miles). The Reichsbahn 
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considers that the transmissions may 
have as long a life as the vehicle. The 
engine can be made as new when under- 
going general repairs. A mileage of 
approximately 200000 km. (125 000 
miles) between two heavy repairs is 
aimed at. In addition, an investigation 
is being made to see whether by fixing 
a maximum number of revolutions of 
the engine, the resulting mileage would 
reflect more accurately the real wear 
of the engine. 


IV. — Economic effects of passenger train 
acceleration and financial balance sheet 
of operation by means of railcars. 


1. — Capital cost of train acceleration. 
The capital expenditure on train 
acceleration varies considerably from 


one Company to another. 

Whereas the Bulgarian, Norwegian 
and Swedish State Rys. declare that they 
have incurred no capital expenditure in 
speeding up their trains, the Danish and 
Hungarian State Rys., as well as the 
Swiss Federal Rys., claim to have in- 
curred some such expenditure on such 
work as improvement of the permanent 
way, relocation and improvement of the 
distant signals, or laying in large-radius 
turnouts, 

In the last ten years the Deutsche 
Reichsbahn spent on such work : 


(a) on improving the lines 
on 20000 km. (12 500 
miles) of single track 
(including the stations 
in the sections con- 
cerned, 2000 Rm./km. 
(2007 Rims p.m) = 
(b) on 3000 turnouts of 500- 
m. (25 chains) and 
1 200-m. (60 chains) 
radius, 8000 Rm. per 
CUIMOUN = so 6 a 6 
(c) on altering the location 
of outer signals and 
improving them, on 
12500 km. 7460 mi- 
les) of single track, 
2000 Rm./km. (3 200 


44 million Rm. 


24 million Rm. 
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Rm. per mile) = . 25 million Rin. 
(d) onautomatic train control 
equipment on 11000 
km. (6835 miles) of 
single track and 480 
railcars, 1 180 Rm./km. 
(1 800 Rm, per mile) = 


Total. 

The total capital expenditure in the 

last ten years for speeding up the trains 

on the Reichsbahn is consequently 
106 000 000 Rm. 


2, Current expenses varying as the speed. 


13 milion Rm. 


106 million Rm. 


A large part of the total costs for pas- 
senger train operation is quite indepen- 
dent of the speed, for example all the 
expenses in connection with such items 
as dealing with passengers at stations, 
making up the trains, the various oper- 
ations required to receive and despatch 
the trains, and with a few exceptions, 
permanent way inspection. The other ex- 
penses in connection with a train ser- 
vice vary more or less with the speed; 
these can be divided into two groups. 
The first group includes the expenses 
directly or indirectly incurred for haul- 
ing the trains, and consequently re- 
present a consumption or wear which 
increases as the speed becomes higher. 
The locomotive maintenance, fuel, lJu- 
bricants, etc., and the maintenance and 
renewal of the track come in this group. 
The second group includes expenses 
which must be taken as fixed annual 
charges. As the faster trains can work 
a greater mileage with the same ex- 
penses, they are spread over a greater 
number of miles as the speed increases, 
so that each train-mile costs less. In 
this group come the expenses in connec- 


tion with the travelling staff (driver, 
guard, ticket inspector), the cleaning 


and maintenance of the vehicles, as well 
as their renewal and interest on the ca- 
pital they represent. 

In recent years, the Reichsbahn has 
closely investigated the question as to 
what extent the cost of a train run 
depends on its speed. The result of this 
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Erplanation of German terms in graph (Table 12 : 

Mitl. Fahreeschw. = average running speed. — Unterhaltung des Oberbaus | = permanent way main- 
tenance. — Ermeuerung des Oberbaus = permanent way, renewal, — Betriebsstoffe = materials, — 
Lok. Betriebspflege (Unterhaltung) = locomotive operation (maintenance), —Lok. Erneuerung (Ver- 
zinsunge) = locomotive renewal (amortization). — Wagen Betricbspflege (Unterhaltung) = coach opera- 
{ion (maintenance). — Wagen Erneuerung (Verzinsung) = coach renewal (amortization), — Personal = 
staff. — Zughegleiter = guard. — Lokfiihrer = locomotive driver. 


enquiry is given graphically in Table 12. 
The figures relate to average trains 
shown in the statistics, and given in the 
lower part of the table. The laws ac- 
cording to which the different factors of 
traction costs increase or diminish as 
the speed are clearly shown. The ver- 
tical downward arrows show the real 
average speed of present-day passenger 
trains. As can be seen, the economic 
speed limit has not yet been reached by 
any category of train. 


3. Financial results of the speeding up of 
passenger trains as a whole. 


If the average trains given in the 
statistics (Table 12) are compared with 
the whole of the passenger trains, it will 
be seen that the increase in the speed 
from 45 to over 49 km./h. (28 to over 
30.5 m.p.h.) which took place between 
1932 and 1938, lowered the costs by 
3.2 %. If the Reichsbahn trains were 
still running at the same speeds as in 
1932, about 27 million Rm. more would 
have had to be spent on the passenger 
train services in 1938. This is such a 
large sum that even after deducting the 
interest and amortization charges on 
the capital expenditure given in Chap- 
ter IV, paragraph 1, there is still a con- 


siderable saving. The Reichsbahn be- 
lieves that this proves the economic 
value of speeding up the passenger 


trains as far as cost is concerned. As 
regards the receipts, it is impossible to 
give any information, even approximate, 
as it is not possible to estimate how 
much of the large increase in traffic is 
due to the general trade recovery and 
how much to the speeding up of the 
service. 


4, Financial balance sheet of operation 
by means of railcars. 


The replies to the question of the 


economic value of railcar operating 
were generally in its favour. Accurate 


information is however lacking, owing 
to the fact that the Companies them- 
selves still do not know the exact re- 
sults, or else because the stock in ser- 
vice is still too small. 

The information supplied in the re- 
ports and that collected by the Reichs- 
bahn, makes it possible to say that, gen- 
erally speaking : 

The cost of railcars, in comparison 
with the aggregate train mileage, ac- 
cording to the figures given by the dif- 
ferent Companies, works out at about 
15 to 30 % of the total costs. On some 
Systems, thanks to the fact that they are 
worked by a single man, they are only 
1/3rd the costs for steam trains. Appa- 
rently railcar drivers, owing to their 
professional training and position rank 
after locomotive drivers. As a rule, 
therefore, the staff costs are only 50 to 
60 % of those for engine drivers, a 
source of considerable savings. The 
cost of materials varies between 10 and 
25 % of the total costs; the amount 
depends essentially on the market prices, 
and could hardly be cut down. 

The maintenance costs are generally 
30 to 40 % of the total costs; in certain 
cases they are as much as 50 % and 
even more. One of the reasons is that, as 
stated above, no fast rules are regards re- 
pairs and current maintenance have been 
laid down so far. It is extremely im- 
portant to find the exact limits and shor- 
ten as much as possible the time requir- 
ed for maintenance by rational organ- 
isation, well trained staff, and the in- 


Costs — dependent on the train speed — of a run effected 


TABLE 12. 


at different train speeds. 


Express train. 


1938 


73,4 km/h 


Semi-express train. 


Local train. 


Reichsdurchschn 


Mittl. Fahrgeschw. 


65,5 km/h 


Mittl. Fahrgeschw. 


Mitt Fahrgeschw.= 44,3km/h 
Reichsdurchschnitt 1938 
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troduction of suitable auxiliary equip- 
ment. It is probable that once standard 
types have been adopted, it will be- 
come much more simple to do this. 

Interest and amortization represent 
about 10 to 15 % of the costs. In this 
connection, mass production only plays 
a relatively small part, seeing that on 
most of the railways the requirements 
are not large enough to obtain appre- 
ciable savings from this method. 

A complete financial balance sheet of 
railcar operation can not yet be drawn 
up, seeing that no Company has kept 
separate accounts for its railcar services. 
It is possible, however, to get a very 
good idea of the general results. 

First of all some idea can be got by 
comparing the ratio of the total trac- 
tion costs with the railcars to the 
annual mileage of the railcars in ques- 
tion. It is true, as several Companies 
point out, that this value does not re- 
present the exact total cost of the aver- 
age car-mile, since certain important 
factors are left out, such as the track, 
buildings, and mechanical maintenance 
equipment. In the same way, the ratio 
of the total cost per mile to the aver- 
age receipts per passenger mile does not 
give an absolutely undisputable figure 
for the minimum number of passengers 
required to justify the introduction of a 
railcar service, seeing that the receipts 
from luggage and parcels are not taken 
into account. All the same these two 
figures give a basis for approximate 
calculations. 

For existing conditions on the Reichs- 
bahn, the following maximum number 
of seats justifying the introduction of 
railcar services have been determined : 

Four-wheeled railcars, about 100 seats 
(power unit plus trailer) ; 

Eight-wheeled railcars, about 500 seats 
(two power units plus four trailers with 
multiple-control gear) ; 

High-speed railcars, about 200 
(two units coupled together). 

These figures show the 


seats 


important 
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part played by the railcar, especially on 
main lines. 

Some idea of the numerical value of 
the saving made by putting railcars into 
service can be obtained by considering 
the ratio of the cost per mile of steam 
trains to that of reilcars. In unfavour- 
able cases, this ratio is about 1 : 6, but 
in the greater number of Cases, it may 
reach 2 or even 4. With a coefficient of 
1 : 6, the traction costs properly speak- 
ing are reduced, by the introduction of 

1.6—1 x00 


a railear service, by about 
1.6 

— 37.5 % per car-km. Given the mile- 

age of the railcars and the costs of 

comparable trains, it is possible to cal- 

culate approximately what savings can 

be made. 

All the Companies are unanimous in 
stating that it is impossible to give any 
details about the increased receipts due 
to the introduction of railcar services. 

-Consequently it is impossible to draw 
up any financial balance sheet for rail- 
car operation. 


V. — Programme for the future. 


The Deutsche Reichsbahn does not 
intend to raise in the near future the 
maximum speeds now run on the main 
lines. It hopes to be able to improve 
still further the average speed of pas- 
senger trains, when more new light- 
weight coaches will be available. The 
number of lines having high-speed rail- 
car services will be increased; at the 
same time steps will be taken to in- 
crease the capacity of the high-speed 
railcar trains in proportion to the grow- 
ing traffic requirements. Finally it is 
proposed to extend the railcar services 
to more main lines. 

On the secondary lines, the Reichs- 
bahn continues its efforts to equip a 
greater number of lines in such a way 
that the maximum allowable speed can 
be increased to 60 km./h. (37 m.p.h.) 
and over. <A further speeding up and 
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increase of passenger traffic on the se- 
condary lines is being investigated, in 
particular by the multiplication of the 
railcar services with more powerful 
units. So that the railears can be used 
over both the main and secondary lines 
more freely, future railcars will be 
equipped with standardised control 
gear and coachwork. 

The difficulties railcar operating has 
caused on secondary lines in the case 
of goods transport will be overcome by 
putting into service special goods motor 
vans with a separate luggage compart- 
ment. When it is advisable, these units 
will also haul other vehicles, either pas- 
senger and/or goods vehicles. 

The Bulgarian and Norwegian State 
Rys. also intend to multiply their rail- 
car services. In particular the Nor- 
wegian State Rys. propose to introduce 
railcar services first of all on all the 
lines carrying little traffic, and then to 
supplement their principal express train 
services by new high-speed railcar ser- 
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vices. They expect to complete this 
programme by the end of 1943. 

The Hungarian State Rys. intend first 
of all to improve their lines, then to 
modernise their roiling stock, after 
which they will be able to deal success- 
fully with the speeding up of their pas- 
senger services. 

The Swiss Federal Rys. do not intend 
to purchase any new railcars for the 
time being, neither single nor multiple 
units; they prefer trains made up of 
light metal coaches which can be mar- 
shalled in different ways. To increase the 
speed of these trains, they are building 
light electric locomotives with a luggage 
compartinent, and a maximum speed of 
125 km./h. (77 m.p.h.). The light-metal 
coaches used on these trains, which ride 
very well, are to be improved and their 
number increased. In the case of se- 
condary lines with steam operation die- 
sel-electric locomotives, for a maximum 
speed of 110 km./h. (68.3 m.p.h.), are 
under construction. 


[ 686. 2] 


INTERNATIONAL RAILWAY CONGRESS ASSOCIATION. 


INQUIRY INTO QUESTIONS OF GENERAL INTEREST. 


(Decision taken by the Permanent Commission at its Meeting held on July 9th, 1938.) 


QUESTION II. 
How should the problems of simplifying the working be considered, 
in the future, in the interest both of the public and of the railways ? 


REPORT 


(Continental Main-Line Railways, except Belgium) 


by Mr. GOURSAT, 


Directeur du Service Central du Mouvement, French National Railways Company. 


At its Paris Session (1937), the Inter- 
national Railway Congress Association 
investigated « The economical operation 
of main-line railways’ secondary lines » 
(Third Section — Question VII). 

As stated at the beginning of the ques- 
tionnaire sent to the Railways concern- 
ed, the Permanent Commission of the 
Association considered that, in view of 
the frequency with which railway bud- 
gets showed a deficit, it would be a good 
thing to keep the Companies informed 
as to the developments of this question, 
and in particular of the results obtain- 
ed and new methods put into practice 
or suggested since the last Session of the 
Congress. 

The Permanent Commission also con- 
sidered that a study of the simplification 
of operating methods should not be lim- 
ited to the secondary lines, but also co- 
ver important and average lines, which 
form the essential parts of main-line 
systems. 


vVI—4 


The present report, therefore, consists 
of two parts : 

— the first, dealing with the simplific- 
ation of the operating of important and 
average lines, which in the following pa- 
ges will be called main lines; 

— the second, merely completing the 
information already collected in 1937 
on the subject of secondary lines; this 
part is therefore less important than the 
first part, as nothing has occurred in the 
last two years to modify the question to 
any great extent. 


We wish to thank all the Companies 
who replied in a very complete and de- 
tailed way to the questionnaire we sent 
them in order to collect the necessary 
information. 


* 
* % 


General. 


In some countries, the lines have 
been grouped into « main lines » and 
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« secondary lines » and been officially 
recognised as such by the Public Autho- 
rities. In other countries, there is no 
such classification « a priori » and the 
distinction between them depends in 
fact on the maximum speeds allowed as 
well as the amount of traffic carried. 

When there is an official classifica- 
tion, it does not always correspond to 
different operating conditions. 

In the following pages, we have used 
the expression main lines for the impor- 
tant and average Jines on which, as a 
matter of principle, normal methods of 
operating are in use, and the expression 
secondary lines for those lines carrying 
little traffic, usually worked according 
to simpler methods. 

We also wish to make it clear that in 
the present report only the question of 
simplifying the operating methods is 
dealt with, i.e. that we left aside such 
matters as questions relating to the 
maintenance of the track or the hauling 
of the trains, although here again im- 
portant savings can be made by sim- 
plified methods or a better adaptation 
of the equipment to the actual require- 
ments. 


Part one. 
Simplifying the operating of main lines. 
Before dealing with the problem pro- 
perly speaking of simplified working of 
main lines, we think it would be as well 
to give a little information about the 


organisation of the services on such 
lines. 
The traffic — passenger and goods — 


on the main lines may be considered as 
consisting of two clearly defined parts 
— on the one hand, the traffic from 
one important station to another over 
relatively long distances; 
— on the other hand, traffic to or 
from the intermediate stations (small 
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stations, yards, etc.) at short distances 
from an important neighbouring station. 

Most often these two traffics are of 
unequal volume, and it frequently hap- 
pens that the intermediate stations only 
have a very light traffic hardly justify- 
ing the trains serving them and the sta- 
tion staff it is sometimes necessary to 
employ. In such cases this short-distan- 
ce traffic is furthermore particularly af- 
fected by road competition. 

One profitable simplification there- 
fore appears to be to give up entirely 
or partly the rail services to these inter- 
mediate stations, and to transfer this 
traffic to the road which is better able 
to cover if in most cases. 

In actual fact, most of the Companies 
consulted continue to serve all the sta- 
tions on the main lines by rail. Only a 
few Railways work the passenger trans- 
port by road, or certain goods traffic, 
such as the parcels traffic in the case of 
small stations. On the other hand, the 
French Railways, even on their main 
lines, have gone in wholeheartedly for 
co-ordination between rail and road 
transport. Such co-ordination which is 
at present limited to the passenger ser- 
vices is known as partial co-ordination 
(in contrast with the total co-ordination 
of certain secondary lines); the traffic 
from centre to centre is still worked by 
rail, whereas the intermediate places 
are served wholly or partly by road, 
with total or partial cancellation of the 
corresponding local trains. On the 
French Railways, at the present time, 
more than 3 000 km. (1 860 miles) of the 
main lines are worked according to this 
plan. 

The experiment tried in France is still 
too recent a one for the results to be ex- 
pressed in figures; moreover, this is ra- 
ther a question of general co-ordination 
of the different methods of transport, 
the investigation of which would cer- 
tainly go beyond the scope of this re- 


port. 


* 
* * 
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The simplification of the operating of 
main lines should deal essentially with 
the following points 


(a) the fixed plant 
signalling plant; 
(b) the station staff; 


(c) the train staff (traction and oper- 
ating). 


buildings and 


* 
* * 


Generally when through a decline in 
traffic, for example, the buildings have 
become too large for the services to be 
covered, there are hardly any savings 
that can be made in this field, unless 
it be a question of out-of-date buildings 
whose reconditioning can be given up, 
or of proposed extensions which can be 
abandoned. 

In stations of average importance, cer- 
tain Companies have found it a good 
plan to combine the plant used for the 
full wagon load traffic with that used 
for the small consignments or even for 
passenger traffic, when this only invol- 
ves making certain inexpensive altera- 
tions. Such a step, whilst making things 
more convenient for the public, saves 
staff, as the staff is brought together in 
one place, and can thus be used in the 
best way to meet the varying require- 
ments of the service. 


* 
%* * 


As regards the signalling plant, it 
seems possible to make important sim- 
plifications, particularly in the case of 
block signal and point operating plant. 
Such plant includes two kinds of equip- 
ment, namely : 

— block signal boxes, from which the 
signals intended to maintain sufficient 
intervals between successive trains are 
worked; 

— point operating boxes, from which 
however the block signals are also work- 
ed as a rule. 
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The possible modification of such 
equipment on a given line obviously de- 
pends on the intensity of the traffic on 
the line, as well as the kind of traffic. 

On lines with very heavy traffic, the 
capacity of the line must be large, which 
means having the block signal boxes 
close together; if on the other hand, as 
is usually the case, there are a great 
Many passenger trains, some of them 
running at. high speeds, the greatest pos- 
sible safety precautions must be taken. 

Though, with the exception of France 
and Italy, most of the Companies con- 
sulted do not use it, it appears that the 
automatic block is one of the best ways 
of meeting these two conditions at one 
and the same time. It is true that its 
initial cost is relatively high, but on the 
other hand it not only makes it possi- 
ble to eliminate altogether the interme- 
diate block signal boxes, but it also 
considerably lightens the duties of the 
signalmen. In particular, it facilitates 
the generalisation of temporary boxes, 
i. e. boxes which are only staffed during 
the period actually required to work the 
points. 

As regards signal boxes from which 
points are also operated several Com- 
panies report a tendency towards con- 
centrating the different boxes of a sta- 
tion into one single box, the first cost 
being usually made good by the savings 
resulting from the fewer signalmen re- 
quired. There is also no doubt that 
such concentration facilitates the mana- 
gement of the service. 


Here again, the automatic block equip- 
ment makes it possible to go very far in 
the matter of such concentration, and 
lends itself particularly well to long- 
distance point operation (working a 
distant main-line turnout from a neigh- 
bouring station, ete...). 

Long-distance point operation is found 
particularly suitable in the case of the 
operation through a control station 
(dispatching) of the signals and points 
of a section of line which can be run 
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through in both directions (centralized 
traffic control). Amongst the Railways 
consulted, such an arrangement has on- 
ly been used up to the present in Fran- 
ce. Many applications of this method 
have however been made in America, 
either on single-track lines where the 
traffic has become too heavy to be work- 
ed by the usual methods, or on double- 
track lines which it is sometimes pre- 
ferable to turn into two single-track li- 
nes, or even on double-track lines, one 
track of which it has thus been found 
possible to take up, enabling an impor- 
tant saving to be made in the maintenan- 
ce costs. 


Naturally the automatic block, central- 
ized traffic control, operation of points 
from a long distance, etc., cannot be 
made the general practice (1) on main 
lines. In certain cases, particularly on 
lines of average importance, the manual 
block, or even the telephone block, is 
the most economical solution, whilst as- 
suring sufficiently safe working. There 
seems to be some value, however, in re- 
calling that there are a number of tech- 
nical means of making important econo- 
mies in the utilisation of such plant; for 
example on lines where the amount of 
traffic varies, either at different hours 
of the day (leht nisht traffic), or at 
certain periods of the year (seasonal 
traffic), it shoud be possible to turn the 
block signal boxes into « temporary » 
boxes, so that they can be put out of 
service during periods when they are 
not required. In the same way, it should 
be made possible for certain station sig- 
nal boxes (from which points are oper- 
ated) not to be staffed all the time. It is 


(1) We must point out, however, that 
taking into account the increased labour costs 
apparent in the last few years, which are due 
both to higher wages and shorter workine 
hours, it has often been found advantageous 
to undertake work which led to reductions in 
the staff required, and made it possible to 
substitute a fixed interest and amortization 
charge for an ever increasing wages bill, 
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desirable, therefore, that the solutions 
adopted as regards signalling plant allow 
of such saving to be made, and _ that 
this be taken into account when draw- 
ing up new schemes. 


% 
* * 


Expenditure on staff accounts for the 
largest portion of the operating costs, so 
that this is obviously the field in which 
to look for substantial savings. 

In this connection we will deal in 
turn with the station staff, and then the 
train staff. 


* 
oa * 


In a station on a line carrying heavy 
or average traffic, operated according to 
the usual methods, on the one hand the 
safety of the working, and on the other 
hand the service properly speaking of 
the station (passengers, goods, handling, 
accounts, etc...) must be assured. 

In the case of an important station, 
these functions : signalling, and the sta- 
tion service, are usually entrusted to se- 
parate groups of employees. 

In the small stations on the contrary, 
the same men can combine the whole of 
the duties. 


1. Signalling staff. 


The signalling staff is expensive, first 
of all because the men must be specially 
selected and trained, and above all be- 
cause of the continuous character of 
their duties. Whereas the traffic is often 
intermittent, and in the case of goods, 
for example, limited to part of the day, 
safety on the other hand must, as a mat- 
ter of principle, be assured continuous- 
ly throughout the twenty-four hours. 

It is of particular interest, therefore, 
to reduce the signalling staff to a mi- 
nimum. 

Equipping the lines with the autom- 
atic block, as we have seen above, makes 
it possible to do away with a great part 
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of such staff; in the same way, concen- 
tration of the signal boxes makes pos- 
sible important savings in the number 
of men. 

Apart from such cases, a minimum 
signalling staff must obviously be kept 
at important centres. 

In small stations, it would appear to 
be possible to make appreciable savings 
in various ways : 

— by cutting out the signalling at the 
station during certain periods when the 
traffic is less intense (this saving is only 
a real one if such periods coincide with 
the closing of the station to all traffic) ; 


— by reducing to the minimum the 
duties of the staff as regards work in 
connection with the safety of the work- 
ing, so that a single station employee is 
able to do all the work, for example. 

On double-track lines at least, the du- 
ties of the station staff in this connec- 
tion can certainly be practically sup- 
pressed, so long as the train circulation 
remains normal; for example on the 
French Rys., on certain suburban lines, 
even when the traffic is very heavy, the 
usual duties of the station staff are mere- 
ly to issue and collect tickets, the actual 
train service being covered by the train 
staff. Only if anything goes wrong — 
which obviously means only on rare oc- 
casions — have the station staff any- 
thing to do with the train circulation. 


2. Staff performing actual station duties 
(passengers, goods, handling, accounts, 
Cie 


In large or average stations, the staff 
required to cope with normal traffic can 
generally be calculated pretty accur- 
ately. 

At large stations, however, there are 
always certain hours of the day and 
seasons of the year when the traffic is 
particularly heavy. The difficulty of 
meeting traffic peak periods, mostly un- 
expectedly, with a given staff, is one of 
the most serious the economical oper- 
ation of a railway comes up against. 
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One good solution to this appears lo 
be to limit the permanent staff to the 
minimum required for dealing with the 
normal traffic, and complete it during 
peak traffic periods by auxiliary staff 
— essentially temporary — and used for 
the easier duties, thereby leaving the 
regular staff free to carry out the rest 
of the work required at the moment. 

Another way of proportioning the 
staff to traffic requirements consists in 
temporarily transferring staff from one 
Department to another (Operating, Per- 
manent Way, Mechanical and Running). 

On the other hand, experience shows 
that it is advantageous to let private 
contractors carry out certain work in 
important stations on a piece-work basis 
(cleaning, heavy handling, etc.). 

It may finally be pointed out that one 
of the largest items in staff expenditure 
in large stations is in the shunting 
yards, where in particular the manual 
braking of wagons makes it necessary to 
employ large numbers of men all the 
time. 

The rational equipment of such yards 
has been particularly developed in Ger- 
many and France, and the improve- 
ments made in shunting conditions (im- 
proved signal towers, sometimes com- 
pletely automatic), the introduction of 
automatic braking devices (track bra- 
kes) makes it possible to reduce the 
number of men employed whilst in- 
creasing the output of the yard. 

However, to be remunerative, these 
very costly installations can only be 
carried out in important yards. 

It therefore appears rational, when- 
ever this is possible, to transfer, by alt- 
ering the train workings if need be, all 
or part of the shunting operations car- 
ried out in average sized stations to a 
few very large centres with modern 
equipment, where the maximum output 
can be obtained with the minimum staff. 


x 


In the case of small stations, it is us- 
ually difficult, in view of the small vo- 
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lume of traffic, to proportion the staff 
to the work to be done; it is, however, 
often possible to take advantage of sim- 
plified working methods generally used 
on secondary lines. For example, to re- 
duce the number of men employed in 
the stations, the first trains in the morn- 
ing or last trains at night, which are 
usually little patronized, can be dealt 
with entirely by the train staff, includ- 
ing issuing and collecting tickets; in the 
same way, the management of the sta- 
tion can be handed over to someone not 
permanently employed by the Railway 
(some tradesman near the station, for 
example) who will only have to be there 
at certain hours of the day, and there- 
fore will not have to be paid a very lar- 
ge wage. 


* 
* * 


The travelling staff is the other la- 
bour item on which large savings can 
be made. 

Such staff includes 


— the enginemen, responsible on the 
one hand for driving the engine, and fir- 
ing it in the case of a steam locomotive, 
and on the other hand for keeping a 
lookout for signals; 


— the train staff, who normally deal 
with the train service (passengers, par- 
cels, etc.) and who also have to ensure 
the observance of certain regulations 
(communicating with the signalman if 
the train is stopped by a signal, protect- 
ing the rear of the train by hand signals 
in the case of stops on the open road, 
seeking aid in case of breakdowns, etc.). 

As regards the enginemen, it is, of 
course, not necessary to have a fireman 
whenever the engine does not require 
firing (electric traction, internal-com- 
bustion-engined locomotives, railcars, 
etc.) or when such firing is so reduced 
that the driver can easily attend to it in 
addition to his usual duties. From the 
point of view of safety, however, at least 
on main lines (we will deal with secon- 
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dary lines later on) it then becomes ne- 
cessary to guard against the danger of 
the driver becoming suddenly incapaci- 
tated, either by fitting such apparatus 
as the « dead man’s handle » or by mak- 
ing it possible for the train staff to reach 
the engine cab or driving compartment. 

Actually a great many Companies 
have done this on a large scale. 

In addition to the French Railways, 
we may mention the German, Swiss, Ita- 
lian, Swedish, etc., Railways amongst 
the most definite replies we received in 
this connection. 

As regards the train staff, here again 
it is possible in most cases to transfer 
the duties imposed by certain regula- 
tions to other employees, the enginemen 
for example. 

In practice the essential duties of the 
train staff are 

— on the one hand, protecting the 
rear of the train if it has to stop on the 
open road; 

— on the other hand, working the 
hand brakes if need be in the rear por- 
tion of the train, the braking of the train 
being taken as assured by the compress- 
ed air brake worked directly by the 
driver. 

The other obligations laid down in the 
regulations, such as communicating with 
the signalman when a train has been 
stopped by a signal, seeking assistance 
in case of a breakdown, etc., can be cov- 
ered without difficulty by the driver. 

The question of protecting the rear of 

the train if it has to stop on the open 
road, obviously will not arise in the 
case of main-line trains where the per- 
fection of the block sections has made 
it possible to dispense altogether with 
any intervention of the staff if the train 
has to stop. This is so, for example, 
with the automatic block in France, or 
with certain absolute blocks; in other 
cases it is possible to assure similar pro- 
tection either by a train employee if 
there is one (inspector, guard, etc.), or 
if not, by the fireman. 
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As for looking after the brake in the 
rear portion of the train, this can be 
suppressed, except perhaps on certain 
very long goods trains; with the latter 
there is always a remote possibility of a 
coupling breaking in the rear portion 
of the train without the driver noticing 
it. Moreover, the protection of the train, 
if it has to stop on the open road, by an 
employee at the leading end, would lead 
to an appreciable delay in protecting it 
by hand signals, at least in cases where 
such protection is wanted immediately. 


The presence of any train staff on the 
train can most often be considered as 
useless from the safety point of view, 
and is therefore only justified by the 
amount of train service work to be done. 
It then becomes better to use specialised 
train staff (inspectors, conductors, etc.) 
in contact with the pasengers. It is also 
possible to run trains without any train 
staff in the case of through trains on 
which nothing has to be done en route, 
or in the case of trains serving stations 
where the staff is sufficient to do the 
necessary work. 

Many Companies share these ideas. 
Some of them have gone very far in hav- 
ing their trains worked by a single con- 
ductor, in addition to the railcar servi- 
ces, and on the lines of the French Na- 
tional Rys. Co., for example, nearly 70% 
of the trains are now run in this way 
with a single conductor. 

Some Companies have gone even fur- 
ther. The Swedish Rys. for example 
state that all their through goods trains 
are run without a guard, the work being 
done entirely by the enginemen, two in 
number in such cases. In the same way 
the German State Railways allow short 
passenger and goods trains to be run 
without guards. 

In connection with this investigation 
into the staffing of trains, it appears ad- 
visable to insist on the value of the sim- 
plification of the safety regulations im- 
posed on the train staff. 

In our opinion it is only when these 
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obligations are very simple that it be- 
comes reasonably possible to make ge- 
neral the practice of letting the driver 
do everything, in addition to his real du- 
ties of driving the train and keeping a 
lookout for the signals. 

Here is a guiding principle on which 
to base the regulations that the supervi- 
sory staff should never overlook. 


We would also like to recall the fact that 
valuable savings can be made in the uti- 
lisation of the train staff, in particular 
as regards the men whose duties do not 
follow a regular routine, who should 
therefore be kept in reserve for manning 
possible additional optional trains, etc., 
made necessary by service require- 
ments. The best solution in the case of 
lines with traffic control (dispatching) 
is to leave the task of co-ordinating the 
proper utilisation of the train staff in 
the hands of a single man. 


* 
* * 


Part two. 
Simplified operation of secondary lines. 


As stated at the beginning of the pre- 
sent report, the economical operation of 
the main line system’s secondary lines 
was dealt with in Question VII (Third 
Section) at the 1937 Session of the In- 
ternational Railway Congress Associa- 
tion. 


From the information collected re- 
cently from the various Companies con- 
sulted, it seems that the « summaries » 
put forward in 1937 by the Special Re- 
porter, Sr. Palmieri, and adopted at the 
Plenary Meeting of the 7th June, 1937, 
do not need any modification as a who- 
le, though the experience since acquired 
makes it possible to be more definite 
about some of them. 

In the first place, as regards the main- 
line Companies’ operation of their se- 
condary lines, it appears advisable to 
stress a very important psychological 
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fact — we mean the habitual way of 
thinking of such lines. The « secondary 
lines mentality » is difficult to build up 
on a main line railway where the main 
lines are always considered first in the 
case of the least important decisions 
and consequently all the more so in the 
general instructions, and unconsciously 
everything becomes based on their re- 
quirements; the junior staff and local 
employees are promoted from the secon- 
dary lines to the main lines and follow 
the same practice both in interpreting 
and carrying out urgent orders, unless 
formal instructions are issued. 

For this reason some of the former 
French Companies, and after them the 
French National Railways Company, 
have handed over the operation of some 
of their secondary lines to Local Light 
Railway Companies. 

In every case the « secondary lines » 
mentality is essential if the main-line 
railway system wishes to introduce on 
its secondary lines economical operating 
methods comparable with those of the 
companies who specialise in working 
such lines, and with this object in view 
it is certainly of value to make an effort 
to train and select the staff, if there is 
no separate staff for each kind of lines. 


* 
* * 


This second part of the report will 
follow the same plan as the first part 
dealing with the simplified operation of 
main lines, though in a more summary 
fashion, so that we will deal in turn 
with the fixed plant, the station staff, 
and the train staff, and in addition with 
the question of dispensing with level 
crossing keepers in the future, which is 
of great importance for secondary lines. 

As regards the simplification of sig- 
nalling equipment, it is certainly possi- 
ble to do away with signals altogether, 
even in stations where trains regularly 
meet on single-track lines, being content 
to have simple marker boards, which 
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are not illuminated at night; in the same 
way the points can be operated on the 
spot, without any interlocking. 

Such measure have actually been ta- 
ken by most of the Companies consulted. 


The reduction of the station staff is 
bound up with the regulations adopted 
for the operation of the lines, as far as 
the staff co-operating to the working sa- 
fety is concerned. In this connection 
the following different solutions can be 
envisaged 

(a) the signalling is covered by the 
station staff in the same way as on the 
main lines, it being understood that the 
boxes may be staffed only intermitt- 
ently; 

(b) the working safety is the direct 
concern of the train staff, who are them- 
selves responsible for the operations in 
connection with train meetings, and 
who receive the necessary directions 
(changed meeting places, etc.) by tele- 
phone from the single man controlling 
the traffic on the line. The Italian Rail- 
ways seem to have developed this me- 
thod on a fair scale; they call it the 
« single controller » system. 

(c) Finally, combined solutions can 
also be adopted; for example, certain 
stations can be staffed, but the service 
at the intermediate ones between these 
can be covered by the train staff under 
instructions from the stations at both 
ends of the unstaffed section. Such an 
arrangement is in force on the Swedish 
Railways, for example, as well as on 
certain lines of the Swiss Railways. 

All these different methods certainly 
give satisfactory results. Whether they 
are adopted or not depends on the staff 
which has to be maintained in the dif- 
ferent stations to meet commercial re- 
quirements. 

We might also point out that the 
French National Rys. Co. in endeavour- 
ing to standardise the different simpli- 
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fied operating methods in force on the 
former French Companies, are tending 
towards solution (a) in the case of se- 
condary lines carrying passenger traf- 
fic, and towards solution (b) on secon- 
dary lines normally closed to passenger 
traffic and still run over solely by goods 


_ trains, 


As regards the train staff, the ideas 
put forward in Part One in the case of 
main lines, are a fortiori applicable to 
secondary lines. In addition, on the latter 
it would seem possible to make the condi- 
tions in force on main lines still easier. 
For example in the case of an engine 
driven by a single man (railcars, etc.) 
it does not appear necessary to provide 
any such apparatus as the « dead man’s 
handle» or require the driver to be as- 
sisted by any other employee. In the 
same way, it would be quite logical to 
increase the cases under which a steam 
locomotive can be worked by a single 
driver, without a fireman; the great 
distance between stations and the absen- 
ce of signals to look out for gives the 
driver more time for firing his engine 
than on a main line. 


* 
* * 


Unlike what happens on the main li- 
nes, the small volume of traffic on se- 
condary lines and the relatively low 
speeds make it possible to do away al- 
together with keepers at many level 
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crossings, without it becoming necessa- 
ry to equip such crossings with light 
signal equipment to give warning of the 
approach of trains, etc. in place of the 
gates or barriers. At level crossings 
where poor visibility makes it impossi- 
ble to do away with gates, it is possible, 
at least in certain cases, particularly on 
lines without any passenger trains, to im- 
pose a special speed limit on the trains, 
so as to be able to dispense with keep- 
ers. It should however be noted that in 
view of the low speeds usually authoris- 
ed on secondary lines, on which the 
maintenance costs must be reduced to a 
minimum, a moderate policy must be 
adopted for the speed restrictions thus 
imposed on trains when passing level 
crossings whenever passenger trains are 
concerned. Such restrictions must not 
cause too great a decline in the average 
speed of such trains, as this would have 
a harmful effect on lines which suffer 
from road competition. 

When keepers have to be retained at 
level crossings, however, it is possible 
to limit the hours at which they have to 
be present to those at which trains are 
passing, the gates remaining open and 
unprotected between whiles. Naturally 
the running of special trains is as a rule 
forbidden at times when the crossings 
are not protected, and special precau- 
tions are imposed when a special train, 
for example a relief locomotive, has to 
be run. 
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INTERNATIONAL RAILWAY CONGRESS ASSOCIATION. 


INQUIRY INTO QUESTIONS OF GENERAL INTEREST. 


(Decision taken by the Permanent Commission at its Meeting held on July 9th, 1938.) 


QUESTION I. 


Methods used to speed up passenger trains and the resulting 
expenditure. 
In particular, operating by means of railcars and the financial 
results obtained by this method. 


REPORT 


(Belgium and Colony, France and Colonies, Greece, Italy, Luxemburg, 
Netherlands and Colonies, Portugal and Colonies, Rumania, Jugoslavia) 


by L. DUMAS, 


Directeur attaché a la Direction Générale, French National Railways Company. 


FOREWORD. 


Between 1934 and 1938, the years cov- 
ered by our investigation, all the Rail- 
way Managements consulted have made 
great endeavours to improve the passen- 
ger services on both main and seconda- 
ry lines. 

Generally speaking it may be said that 
these efforts, continued in spite of the 
world economic crisis and in spite of 
financial difficulties, often very serious 
ones, were mainly inspired by road 
competition. 

The technical progress made during 
the preceding years by the motor indu- 
stry in improving the comfort, speed, ca- 
pacity and cost price of private motor- 
cars, or motor char-a-bancs gave the 
road transport industry at the beginning 
of the period in question a considerable 
advantage over the railway; it was be- 
coming increasingly said that the latter 
would have to abandon the struggle. 
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The railways, however, have not gi- 
ven up. It is even likely that had they 
shown any tendency to do so, the Go- 
vernment would have intervened and 
reminded them of their social duties the 
importance of which made it imperative 
not to give way, the railways being alo- 
ne capable of carrying out the bulk 
transport essential for so many diffe- 
rent reasons. 

The railway had recourse to technical 
means to obtain the greatest possible va- 
lue from the undoubted advantages it 
had over its competitors, chiefly on ac- 
count of the fact that it is the owner of 
an ideal road, a practically level road 
over which it is easy to get much higher 
average speeds than road transport can 
hope for. 


Guided more or less by the policy of 
the Government, according to the diffe- 
rent countries concerned, the railway 
has endeavoured to get the maximum 
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out of the most recent progress, and in 
its turn has obtained remarkable results; 
in a very short time it has been able to 
adapt its old and at times out-of-date 
stock for speeded up services; it has had 
recourse above all to the diesel engine 
for its railcars; it has electrified and 
even built entirely new lines. 

In many cases the railway has suc- 
ceeded in getting back its former clients. 
In addition, it has reawakened the inte- 
rest of the public by its efforts to mo- 
dernize its operating methods and by 
its traditional qualities of regularity and 
safety which are again highly appreciat- 
ed after a period of infatuation with the 
road. 

The object of the present report is to 
outline not only the technical means us- 
ed to improve and speed up the passen- 


ger services, but also the financial re- . 


sults obtained and to draw therefrom 
certain conclusions for future guidance. 

The report is based on the following 
plan : 


Cuaptrr I. — General. 


(A) Importance of the stage covered be- 
tween 1934 and 1938. ; 

(B) Chief characteristics of the improve- 
ments. 


Cuapter II. — Improvements made to the 
motive power and rolling 
stock and to the fixed plant. 

(A) Motive power and rolling stock (rail- 
cars excepted). 

(B) Fixed plant and signals. 

(C) Safety problems raised by high-speed 
traffic. 


Cuapter III. — The special case of railcars. 
(A) Chief services covered by railcars. 
(B) Meeting peak traffic with railcars. 
(C) Maintenance and garaging of rail- 
cars. Periods out of service. 

(D) Annual mileage and amortization 
charges for railcars. 

(E) The railcars under construction. 
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Cuaprer IV. — Results of the policy of im- 
proving the passenger ser- 
vices. 

‘(A) Development of the traffic as a result 

of improved services. 

(B) Comparison of the cost per mile of 
trains and railcars. — Cost per seat 
available. 

(C) Present policy of the various Rail- 
way Managements. 


Cuaprer V. — Summaries. 


CHAP EE Ry fe 


General. 


(A) Importance of the stage covered 
between 1934 and 1938. 


We asked the Railways to give the 
total daily mileage covered by their pas- 
senger trains timed at a commercial 
(overall) speed of more than 96 km. (60 
miles) an hour between two consecutive 
stops and to give us the figures from 
1934 to 1938. 

In 1938, this aggregate distance reach- 
ed 35716 km. (22193 miles) compared 
with 8587 km. (5336 miles) in 1934, 
the total distance covered daily by pas- 
senger trains being 1427048 km. 
(886 745 miles) in 1938. 

The proportion is 25 % in 1938 com- 
pared with 6.6 % in 1934. 

In 1938 this aggregate distance was 
divided up amongst steam, electric trac- 
tion and railcars in the following pro- 
portions : 


Railcars 14437km. (8 971 miles) ; 
Steam trac- 
tion . 13 418km. (8 338 miles) ; 
Electric 
traction. 7861 km. (4 884 miles) ; 
Total. 35 716 km. (22 193 miles): 
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blic have nevertheless been effected; so- 
are the following : 


metimes the journey time has actually 
been halved. 


France as a) km. (15 218 pale) In addition a great many secondary li- 
Holland . 9.435 km. (3377 miles) nes where formerly there were only lo- 
Italy . 3492km. (2170 miles) ea] services have now new, speeded up 
Belgium. 2299km. (1428 miles) services between large towns, between 
which there used not to be any through 

Total. 35 716 km. (22 193 miles) services; the improvement of the service 


Table A shows the figures in detail 
for each Railway and each kind of trac- 
tion. 


is so great that some of these new trans- 

verse services are worked at an average 

speed exceeding 96 km. (60 miles) an 
TABLE A. 

Daily passenger train mileages at overall speeds exceeding 96 km. (60 miles) per hour. 


f Daily |% of to-| Method of traction used for 
Total passenger|tal train) daily mileage covered at 
2 daily train-mi- mileage over 96 km, (60 miles) 
ADMINISTRATION. Year. passenger) Jeage at! covered an hour. 
wWaine "| over 96 | at 60 mi-| — eee 
mileage. | ky. (60! les an Steam | Electric Rail- 
mil.) p.h.| hour, traction. | traction. cars. 
nae Km. Kon, Kun. Km. kom, 
FRANCE. (Miles). | (Miles). (Miles). | (Miles). | (Miles). 
National Rys. Co. 1934 8 587 8 237 350 0 
(5 336) (8 118) (217) 
1938 778 459 | 24 490 lla Ge) I) Ath 128} 3 840 @) 27 
(483 721)| (15 218) (6912) | (2886) | (5920) 
1934 139 900 0 sae 0 0 0 
BELGIUM. (86 931) 
National Rys. Co. 1938 183 850 2)299 1.26 % 1965 0 334 
(114 241)| (1 429) (£2271) (208) 
| 
1934 0 0 0 0) 
ITALY. : 
1938 345 O17 3 492 1.02 % 330 1 036 2 126 
(214 483)| (2170) (205) (644) | (1 821) 
NETHERLANDS, 1938 119 722 5 435 4.55 % a 2 985 2 450 
(74 393)| (3 377) (CL SH) || (Gl 22) 


Table B gives the characteristics of a 
few typical services speeded up by the 
Companies during recent years. 

The figures given therein show that 
these services have been speeded up 
chiefly on the main lines. 

On the secondary lines the layout of 
which makes average speeds nearing 96 
km. (60 miles) an hour impossible, ac- 
celerations much appreciated by the pu- 


hour, so that some examples of them 
are listed in Table B. 


(B) Chief characteristics 
of the improvements. 


The chief steps taken to speed up the 
passenger services are as follows : 


(a) Substitution for the steam trains 
of railcars with internal-combustion en- 
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Te 


Typical accele 


BELGIUM. 
Nat. Rys.Co. 


Oo 


FRANCE. 


National Rys. 


HOLLAND, 


ITALY. 


High-speed service. 


Brussels—Charleroi 
Brussels—Mons . 
Brussels—Namur 
Brussels—Antwerp. 
Brussels—Ostend 
Brussels—Charleroi 
pe ee ee See 
Paris—Lyons. 
Paris—Marseilles 
Paris—Port Vendres . 
Paris—Belfort 


Naney—Paris. 


Metz—Strasbourg 
Paris—Bordeaux 
Paris—Irun 
Paris—Le Mans. 
Paris—Strasboure . 
Paris—tLille . 


Paris—Havre. 
Strasboure—Lyons . 


Amsterdam W.P.—Arnhem. 
Amsterdam C.S.— 

Rotterdam D.P. 
C.S.—Groningen 
Do. 


Nijmegen—Tilburg. 


Amsterdam 


Milan—Rome—Naples 
Milan—Rome. 
Leghorn—Rome . 
Naples 


Turin—Leghorn . 


K aie 
ome Reggio C.. 


Gradients. 


Wi to. I et T 
Up to 1 in 167 
Upp wo Wa Ao: 
Up to 1 in 200. 
Up to 1 in 200. 
Uprtor liner 7 


in 200 to 1 im 125. 
Do. 
(Cho eo VW shit WOK). 
Taal S333, HO) IE aaa ING 
til Beis a) I say 12 
in 333 to 1 in 148. 
Up to aim 125. 
Up to 1 in 100. 
in 333 to 1 in 143. 
tha Biss) we) Ih way PANO) 
fin) Byer we) I tun INO. 
Up to Wim 12. 


We 
De 


Tal yaa) WO) IL tial {Vf 


ee ee ae 


Maximum hourly speed Distant 

in km. (in miles) p. h. ene kml 
Theoretical, | Practical. (nae 

120 (75) 110 (68) 56 ¢ 

120) RS) 120 (75 60 (37 

120 (75) 120 (75) 62 ¢ 

120 (75) WEA: (C75) 46 (28 

140 (87) 140 (87) IV “ 

120 (75) 120 (75) 56 (34 

130 (81) 120 (75) 

SY) Talisy (pes) 

120) (75) 80 (50) 

WAN (ass) 105 (65) 

128) Cris) 110 (68) 

120 (75) 110 (68) 

130 (87) 120) (Tay 

130 (81) 120 (75) 

USO) (Sul 105 (65) 

140 (S87) 120 (75) 

140 (87) A OKG)) 

140 (87) 116 (72) 

140 (87) 110 (68) 471 (2 

120 (75) 91 (56.5) 93 G 

100 (62) 73 (45.5) 

120 (75) 89 (55) 

100 (62) 74 (46) 

90 (56) 58 (36) 

160 (100) 145 (90) 

160 (100) 145 (90) 

130 (81) 110 (68) 

160 (100) PAD (Crs) 

130 (81) 110 (68) 
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ae fed 


munber 
services, 


Daily 


d.— J] 
d.— 1 
d. — 20 
d.— 1 
d.— | 
d.— 1 
d.— 1 
1 down, 
1 down. 
d.— 1 
d.—- 1 
d.— 1 
d. — 1 
d.— 1 
dF 
pean 
d.— 1 


35 trips. 
85 trips. 


Eieatat 
3 trips. 
30 trips. 


d— 1 
d.— 1 
dl === 
ds — 
d.— 2 


of 


?2olling stock used. 


Metal coaches. 
Do. 
Do. 
Electrie motor coach sets. 
Railears. 
Do. 


Streamline train. 
Standard metal coaches. 
Do. 


Pullnan—Edelweiss Express. 
Standard metal coaches. 
Pullman—Sud Express. 
Standard metal coaches. 
Bugatti triple railear. 

Franco-Belge triple railcar. 


400 or 800-H.P. Bugatti single 
railear. 


ABV Renault double railcar. 


Twin and triple streamlined 
electric sets. 


Electric motor coaches and 
trailers, 


Diesel-electric triplets. 
Metal coaches. 


Wooden-bodied coaches. 


Triple-unit electro-trains. 
Do. 
Do, 
Do, 


110-seater railcar. 


Train weight. 


Metric 


(Bngl.) tons. 


260 
600 
3950 


270 


200 
840 
460 
390 
540 
292 
600 
273 


D500 


367 


300 


200 


315 
230 


196.8) 
4.0) 
2.7) 
3.8) 
531.5) 
(287.4) 
(590.5) 
(268.7) 
(4921) 


(361.2) 
(295.2) 


(196.8) 
(350.2 
(226.4) 


Method of traction. 


Steam. 


Steam. 


Steam. 
Electric, 
Railear. 


Railear. 


Steam. 
Steam. | 
Steam and electric. | 
Steam. 
Steam. 
Steam. 
Electric and steam. 
Electrie and steam. 
Electric. 
Railear. 
Railear. 


Railear. 
Railear. 


Electric. 
Electric. 


Railear. 
Steam trains. 


Steam trains. 


Electric. 
Electric. 
Electrie. 
Electric. 


Railear. 
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gines which are particularly suitable 
for greatly speeded up services owing 
to their good qualities as regards start- 
ing, maximum speed and braking. 

Single and double units are used for 
the local services and semi-express ser- 
vices, specially designed single and dou- 
ble units for the express services, three- 
and four-unit cars for all the local ser- 
vices and fast services over all routes 
(secondary, suburban and main lines). 

(b) Use of new types of engines 
steam locomotives improved from the 
point of view of speed and power, or of 
new types; single or multiple diesel jo- 
comotives, which are now as powerful 
as the steam locomotives; 

(c) Reduction of the train weight (re- 
duction of the number of coaches or use 
of light metal coaches) ; 

(ad) General improvement of the per- 
manent way and signalling plant, rene- 
wal or strengthening of the track, cor- 
rected layout where necessary, elimin- 
ation of special points that can only be 
passed at reduced speed, ete. 

(e) Improvement of the operating 
technique (improvement of the traffic 
regulations; forbidding goods wagons 
being hauled by passenger trains; short- 
ening stops; provision of new train con- 
nections at junction points, etc.) ; 

(f) Systematic closing of intermediate 
passenger stations; in Holland, 148 sta- 
tions have been completely closed; 

(g) Electrification of certain lines, 
with or without a radical alteration of 
the operating conditions (Brussels-Ant- 
werp, Paris-Bordeaux-Hendaye, Bolog- 
na-Florence, Rome and Naples). 


On the Brussels-Antwerp line, a new 
double track has been built in order to 
separate the electric traffic from the steam 
traffic. The electric line is composed of 
old and new sections. On the old sections 
the superelevation on curves had to be in- 
creased owing to the fact that the specialis- 
ed services consisting entirely of fast passen- 
ger trains took the place of a mixed traffic 
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(both fast and slow); the transition curves 
have been made longer; the level crossings 
were replaced by under- or over-bridges. 
Through Malines, the only case of the kind, 
the electric line had to be diverted in order 
to avoid the swing bridges. 


The speeding up of the services has 
generally been accompanied by an in- 
crease in the speed at which the trains 
actually run. 

In many cases the maximum authoris- 
ed speed also had to be increased, as 
shown hereafter 

Belgium. — Increased from 100 to 120 km. 
(62 to 75 miles) an hour on the Brussels- 
Namur line, and from 120 to 140 km. (75 
to 87 miles) an hour on the Ghent-Bruges 
line. For the future, a speed of 150 km. 
(93 miles) an hour is under consideration. 

France. — Increase to 130 km. (81 miles) 
an hour for certain steam and electric trains 
on sections equipped with the automatic 
block. 

Increase to 140 km. (87 miles) an hour for 
high-speed railears (150 km. = 93 miles an 
hour on sections equipped with the auto- 
matic block). 


Holland. — Maximum speed increased to 
140 km. (87 miles) an hour; a speed of 
160 km. (100 miles) is under consideration 

Italy. — The speed limit has been increas- 
ed to 160 km. (100 miles) an hour on the 
electrified sections, Rome to Naples for 
example. 


Rumania. — Increase to 110 km. (68 1/2 
miles) an hour and in the near future to 
120 km. (75 miles) an hour; in 1934 the speed 
limit was 100 km. (62 miles) an hour. 


In certain cases, particularly on lines 
carrying heavy traffic, the speeding up 
of the passenger services has much in- 
terfered with the goods services : 


In Belgium several goods trains have had 
to be diverted to other lines; the weight 
of some trains has been reduced owing to 
the speeding up of their timings, whilst 
others which could neither be diverted nor 
speeded up have had their timings extended, 
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owing to the greater number of times they 
have to be overtaken en route. In addition 
certain optional services have been can- 
celled and certain intermediate stations are 
now served during the night by local goods 
trains. 

In France, this speeding up generally 
speaking has not had any great effect on 
the capacity of the lines. On most of them, 
in fact, the putting into use of sidings which 
can be run into through facing points and 
the speeding up of the through goods trains 
enabled new express passenger services to 
be introduced without cancelling any of the 
goods trains; on the Paris-Rouen line, how- 
ever, the increase in the number of services 
made it necessary to cancel certain optional 
day trains, and to work by night most 
of the regular goods trains, in particular the 
local goods train services. 


In Holland, no special difficulties were 
encountered; the goods trains run by night, 
whereas passenger services are only run by 
day. 


* * 


TABLE C. 
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CHAPTER Ii. 


Improvements to the rolling stock 
and fixed plant. 


(A) Motive power and rolling stock 
(railcars excepted). 


In this Chapter we will investigate 
the following points in succession : 

1. Increased power of the engines : It 
should be noted that such increase had 
already become indispensable as a re- 
sult of the increased train weights due 
to the use of metal coaches; 

2. Reduced tare weight of the metal 
coaches compared with the early de- 
signs; correlatively lighter train compo- 
sition; 

3. Improvements in the brakes equip- 
ping the power units and rolling stock 
in order to assure the trains being stop- 
ped safely within the signal location 
limits. 


1. Increased power of the engines. 
Table C gives certain traction charac- 


— Traction characteristics of locomotives. 


Steam traction 
(Paris-Belfort) 
on the level, 


Traction characteristics 
of steam engines or 
electric locomotives 

before and after 


FRANCE. — National Rys. Co. 


RUMANIA. 


Steam traction 

(Paris-Belfort) 

Gin Ih sha ING 
gradient. 


Steam traction 
on the level. 


(1) Maximum figures. 


acceleration of the = 5 . FI g , : 5 = 
services, oz || ao J Os | se ors, peda! 
5 Si 3) Sy, ||| © S i! 
oS (os) Gs} 3 3 las} 
sss 

Horse-power per ton| ; . 
hauled 5» ofpalelag” |) Oz 21 2.4 2.84 18 2.8 3 7.2 

Horse-power per seat ; ' 
available 6 oo of aera eo 21 Prd) i Ase) 18 = = = 

Hourly evaporation in i ; 
ker./m2 (in 1b. per sq.} 41 49 19.6 49 58 18.4 5 (1 65 (4) 18.3 
foot) of total heating] (8.4) |(10.0) (10.0) | (11.9) (11.3) (13:3) 
surface. 

Hourly coal consump- ; y : 
tion in ker./m2 (1b.] 310 380 | 22.5 380 450 | 18.5 | 400 (2) 500 (1) 25 
per sq. foot) of grate }(63.5)| (77.8) (77.8)\ (92.2) (81.9) | (102.4) 
area. 


The « 


Etoile du Nord » 
Noss i280. 


(Northern Star) hauled by streamline Pacific locomotive 
French National Rys. Co., Northern Area. 
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Streamlined train No. 3, of the French National Rys. Co. (South-Eastern Area), 
leaves the Gare de Lyon (Paris). 


teristics for locomotives before and after 
the speeding up of the services, as well 
as the percentage increases in the power 
and in the fuel and water consumption, 
the latter being about 20 %. 

We will deal in turn with : 


Steam traction : 


The new designs under construction; 
Completely or partially converted lo- 
comotives; 


Streamlining of existing or new loco- 
motives. 


Electric traction : 


The possibilities offered by electric 
locomotives, which at present are 
more powerful than steam locomo- 
tives. : 


Diesel traction with locomotives : 


We will deal with the most interest- 
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Streamlined train No. 3, of the French National Rys. Co. (South-Eastern Area), 
leaves the Gare de Lyon (Paris). 


ing new designs put into service re- 
cently. 


Steam traction. 
New designs. 

After the type 1 Pacific was put into 
service in 1935, Belgium ordered six At- 
lantics of new design, intended to haul 
steam trains at a speed of 150 km. (93 
miles) an hour. The Atlantic type was 
selected owing to its good riding quali- 
ties. Diameter of wheels 2.10 m. 
(6? 10 11/16”). Streamlining, with Huet 
deflectors. These engines have just been 
delivered. 

In addition, the Belgian National Rys. 
Co. is building 4 tank locomotives for 
mixed services on secondary lines; these 
engines, which only weigh 36 t. (36.4 
Engl. tons) in working order, will be 
delivered in 1939; they will be driven 
by a single man. 

At the present time in France the foll- 


owing new designs are under construc- 
tion : 


(a) 60-Hpz (870 lb./sq. in.) high-pressure 
(S. A. C. M.) locomotives. 


60-Hpz (870 lb./sq. in.) water tube boiler 
fed by a 20-Hpz (290 lb./sq. in.) boiler 
working with untreated water. Engines 
working with 60-Hpz steam pressure, 2 en- 
gines for each of the three pairs of driving 
wheels. Each 500-H.P. engine has 3 cylinders, 
150 mm. (6 in.) bore, and 255 mm. (10 in.) 
stroke, of the poppet valve uniflow type. 


Engine speed up to 1000 r.p.m. 
Gear and quill drive. 


4-6-4 wheel arrangement, driving wheels 
diameter 1.55 m. (5’ 1”). 

New boiler and motion, but the boiler 
is coal- and grate-fired, and the draught is 
obtained through the conventional exhaust 
arrangement. 
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(b) Turbine locomotive (Schneider). 


Conventional boiler, 25 Hpz (363 lb./sq. in.). 

Three turbines drive individually the 
three pairs of driving wheels through two 
sets of symmetrical gears, with flexible 
transmission of the rotary movement to the 
axle. 

Kach turbine, of very small size, can run 
at 10000 r.pm. and develop nearly 1000 HP. 
The three turbines can work independently 
of each other (graduation of the total 
power). 

Circulation of oil under pressure through 
all the motion (by turbo-pump, or when 
running without steam by means of a 
mechanical pump driven by the wheels). 

4-6-4 wheel arrangement. 


(c) Locomotive with drive through a lon- 
gitudinal shaft (Dabeg-Batignolles). 


Boiler of the usual type. 

16-cylinder Vee engine at the leading end 
lengthwise along the centre line; can run at 
1000 r.p.m. — Uniflow. 


The longitudinal shaft drives through a 
worm gear in an oil-tight case a quill round 
each driving axle, a spring drive being in- 
troduced between the quill and the axle fol- 
lowing the design now classic in electric 
locomotives. 


Power 1200 uP. on two pairs of driving 
wheels. 


(d) Locomotive with Velox boiler (C.E.M.). 

Velox boiler, fitted on the frame of an old 
4-6-0 engine. Engine and motion of the 
classic type. Oil-fired boiler. 

It takes only 15 minutes to get up steam. 

The efficiency reaches 83 to 86 % com- 
pared with 65 to 70 % for an ordinary type 
of boiler. 

Steam output 12 tons per hour, of which 
1 ton at most is required to work the aux- 
iliaries. 

The complete evaporative group has been 
installed in the place occupied by the old 
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boiler, although it includes the combustion 
air compressor (1.5 kgr./em? = 213 lb./sq. 
in.) operated by a turbine worked by the 
exhaust gases. 

This locomotive has already hauled 580-t. 
(570 Engl. tons) trains between Paris and 
Laroche. It will only be possible to say 
after lengthy trials if the evaporative group 
is sufficiently robust to stand up to railway 
service, especially when fed with untreated 
water. 


(e) Hudson 4-6-4 locomotive (specially 
designed by the former O. C. E. M.). 


Boiler and motion of the classic type, 
designed to get the maximum strength and 
life. The 4-6-4 wheel arrangement gives 
greater freedom in choosing the dimensions 
of the grate, to get a lower rate of com- 
bustion per unit of area. 

Hight such locomotives will shortly be put 
into service. 


Complete or partial conversion 
of steam locomotives. 


An extensive programme for the con- 
version and modernisation of French 
steam locomotives has been carried out, 
more attention being paid to the thermo- 
dynamic efficiency than to the mechan- 
ical efficiency which was already of 
about 90 to 95 %. At the same time the 
capacity of the tenders was increased to 
35/38 m3 (7 700 to 8 360 Br. gall.) so that 
non-stop runs of about 350 km. (220 mi- 
les) can be made in express service. 


The alterations mainly covered three 
distinct points : 


1. Improvement of the exhaust which 
has made it possible to lower the back 
pressure in the cylinders to 1/2 — 1/3 of 
the former figure; 

2. Increase in the superheat tempera- 
ture from 300° to 400° C. (572 to 752° F.); 


3. Increase in the sections of the steam 
passages, which have been practically 
doubled, in order to reduce the pressu- 
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4-6-4 turbine locomotive under construction at the Schneider Works. 
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« Hupson » 4-6-4 type locomotive being built for the French National Rys. Co. 
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re losses in the piping and the wire- 
drawing action through the steam ports; 


These modifications, according to the 
case in question and type of locomotive 
to which they were made, led to two 
kinds of alterations : 


(a) Complete conversion (Pacific 
type locomotive of the P. O. and the 
P. L. M. — 231-H—), incorporating all 
the desirable improvements and which, 
in the case of the Paris-Orléans old com- 
pound Pacifics, for example, meant re- 
placing the cylinders, rods, crank axle, 
exhaust, tube plates, superheater, fire- 
box, and the provision of mechanical 
lubrication of the cylinders and axle 
boxes and of a feed water heater. 

The cost of this complete alteration at 
1938 values was approximately 1 million 
frances, i.e. 50 % of the present cost of 
building a completely new locomotive. 


(b) Partial conversion [certain Paci- 
jic type locomotive of the P. O. and the 
Ouest, Est, P.L.M. (231 G)], which in the 
case of the same P.O. Pacifics, for exam- 
ple, merely consisted in replacing the 
low-pressure cylinders, driving rods, 
crank axle, exhaust, superheater, and the 
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application of mechanical lubrication to 
the cylinders. 

The cost of this partial conversion in 
present values is approximately 400 000 
francs i.e. 20 % of the present cost of a 
new engine. 


Streamlining steam locomotives. 


A great many Companies have made 
various trials of streamlining in recent 
years in order to improve the speed or 
reduce the consumption figures of steam 
locomotives. The general opinion is that 
streamlining gives really interesting re- 
sults when speeds of 100 km. (62 miles) 
an hour and over have to be maintained 
for long periods. 

The trials carried out with a P.L.M. 
streamlined train consisting of four 
streamlined coaches hauled by a 1907 
streamlined Atlantic locomotive which 
had been fitted with a superheater, a 
new exhaust and feed water pre-heater, 
showed that at 140 km. (87 miles) an 
hour the power was increased by 25 % 
and the saving in water and fuel was a 
little greater, compared with the loco- 
motive before streamlining. 


—_—_—_—_——— 


| Maximum drawbar H.P. in 
continuous working at 
110 km. (68.8 miles) an 


P.O. P.O. obtained by Gain with 

P.O Pacific | Pacific | ; fone 

cee etter after |complete | by par- | conversion 
Results. Original complete | partial | conver- | tial con- | as compared 

Pacific. one cone sion of | version | With par- 

version. | version, | viginal | of origi-| tial con- 

| loeo- nal loco- version. 

motive. | motive. 


nprovements 


+ 


hour . 1 450 2 650 2000 |+ 83 %|+ 38 %| + 32.5% 
Consumption of 7950 ecal./ 
ker. (14300 B.T.U./Ib.) 
coal for 1450 H.P. at the 
drawbar, ker. (1b.) of 
coal per Mechour. < - 2.40 ie 122, — 54 %|— 49 %| —10% 
(5.29) (2.48) (2.69) 
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VELOX boiler mounted on the frame of an existing 4-6-0 type locomotive. 


On the other hand, the streamlining 
of a P.O. type Pacific locomotive only 
increased the power at the drawbar by 
150 mp. at 130 km. (81 miles) an hour 
(i. e. about 10 %), though this made it 
possible to haul an additional 50-ton bo- 
gie carriage. 

The cost of altering the P.L.M. Atlan- 
tic locomotive was 131000 fr. for 
streamlining the engine (8 % of its pre- 
sent-day price), 76000 fr. for stream- 
lining the tender (25 % of its price at 
present) and 138 000 fr. for all the other 
alterations. 

These alterations made it possible to 
work the Paris-Lyons service (500 km.= 
310 miles) at 100 km. (62 miles) an hour 
overall speed with a 200-t. (197 Engl. 
tons) streamlined train. 


From the maintenance point of view, 
the streamlining of steam locomotives 
when carried out on old locomotives al- 


ways has some drawbacks, as it is not 
possible to make a sufficient number of 
inspection covers to get at all the parts 
of the locomotive very easily. 

Usually the motion is left uncovered, 
which makes it easier to inspect it and 
prevents overheating of the inner parts, 
especially the low-pressure motion of 
the locomotive. 

Maintenance difficulties are reduced 
when the streamlining is applied to new 
locomotives. It is then possible to ar- 
range the pipes in groups and concen- 
trate the inspection points, which redu- 
ces the number of inspection covers re- 
quired. 


Electric traction. 


As regards electric traction, the loco- 
motives put into service on lines which 
have been electrified, have been design- 
ed with ample reserve power compared 
with the steam locomotives they replac- 
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ed. In the present state of technical 
knowledge, express electric locomotives 
give an excellent output over a wide 
range of speeds. 

Most railways endeavour to use their 
tractive power to a maximum, and they 
haul very heavy (700 to 800-ton) trains 
at the maximum authorised speed). With 
less heavy trains (400 to 500 tons), full 
use cannot be made at present of their 
speed capacity, owing to the fact that 
the speed is limited to 120-130 km. (75 
to 81 miles) an hour. 

In France and Italy, the working of 
electric locomotives at 150 km. (93 mi- 
les) an hour and over is still being in- 
vestigated (lateral stabilisation of the 
bogies or guiding trucks). 

Amongst the most recent electric lo- 
comotives and motor coaches mention 
may be made of the following : 


In Italy: 


The Breda so-called « Electrotrains » 
consisting of 3 coaches carried on 4 bogies, 
and the electric motor coaches built and put 
into service since 1937 following the rapid 
extension of the electrification programme 
with 3000-volt direct current. 

The « Electrotrain » is used for through 
services between large towns; its speed in 
service is 150 km. (93 miles) an hour. [Dur- 
ing its trials on the 7th December, 1937, it 
reached the record speed of 202 km. (125.5 
miles) an hour.] Its tare is 105 t. (103.3 Engl. 
tons) and it has six 1500-volt 250-H.P. mo- 
tors completely spring borne with quill drive 
and double reduction gear. 

The electric motor coach is intended for 
semi-express services or for pick-up services 
on the main lines; its working speed is 
120 km. (75 miles) an hour. 


In Holland : 


The extension of electrification (15/5/38) 
to the Utrecht-Amsterdam, Utrecht-The 
Hague, Utrecht-Arnhem, Utrecht-Eindho- 
ven and Rotterdam-Gouda lines (275 km. 
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— 170.9 miles), made it necessary to put 
into service 53 twin-car articulated sets 
weighing 79 t. (77.75 Engl. tons), and 37 non- 
articulated triple-car sets weighing 144 t. 
(141.7 Engl. tons), all streamlined, with a 
nominal maximum speed of 125 km. (77.7 
miles) an hour (maximum speed of 150 km. 
— 93 miles an hour reached during the 
trials). 

The twin-car sets can be coupled up as 
multiple units of 8 or more. This makes 
their use very flexible, since peak traffic 


can be dealt with at the fast booked 
timings. 
In France: 


The 2D2 electric locomotive selected for 
hauling the semi-express and express pas- 
senger trains on the Paris-Le Mans line, 
electrified at the beginning of 1937, was the 
locomotive used since 1925 by the former 
P.-O. System [Compagnie Electro-Mécani- 
que — 4000 Hp. — 130 t. (127.9 Engl. tons) ]. 
It is to be noted that it was lightened by 
the removal of the regenerating equipment 
which was useless on the easy gradients of 
the Le Mans line, and that it is streamlined. 
This locomotive is able to haul 600 t. (590 
Engl. tons) at 140 km. (87 miles) an hour, 
and for the last 18 months and more has 
covered the 211-km. (131.1 miles) Paris-Le 
Mans run in 2 hours 5 minutes. 


16 new 2D2 electric locomotives have 
been ordered for the Paris-Bordeaux new 
electrified main line. Three have already 
been delivered, and during recent trials a 
speed of 160 km. (100 miles) an hour was 
reached by a locomotive hauling a train 
of 300 t. (295 Engl. tons). The 112 km. 
(69.6 miles) run between Les Aubrais (Or- 
jéans) and St.-Pierre-des-Corps (Tours) was 
covered in 51 minutes at 150 km. (93 miles) 
an hour with several speed restrictions, i. 
at an average speed of 132 km. (82 miles) 
an hour. 


These locomotives are intended to haul 
800-t. (787 Engl. tons) trains at 130 km. 
(81 miles) an hour. 
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Successive shapes of the front end of electric multiple-unit trains, Netherlands Railways. 


A double motor coach with stainless 
steel body, for outer suburban traffic, 
has the following characteristics 

__ 2 bodies in stainless steel welded 
by the Budd process, 

—— 3 bogies, each pair of wheels being 
equipped with a motor so that the total 
adhesion makes it possible to get accel- 
erations of about 1 m. (3.3 ft.) per sec. 


per sec. 
=) *Tare 74) (72.8 Engl. tons). 
— Capacity : 130 passengers seated; 


170 passengers standing at rush hours. 

The maximum speed of 155 km. (96.3 
miles) an hour was reached during the 
trials with satisfactory running stabili- 
ty; the 211 km. (131.1 miles) between 
Paris and Le Mans, with 9 intermediate 
stops, can be covered in 2 hours. 


VI—7 


The diagram hereafter shows the ac- 
celerating aptitude of this motor coach 
compared with that of the coach for 
pick-up services described below and 
the 2D2 electric locomotive in service 
on the Paris-Le Mans line. 

A single motor coach for pick-up ser- 
vices on the Paris-Le Mans line built 
by Messrs. Alsthom-Somua-Oerlikon — 
has a tare of 40 t. (39.4 Engl. tons), can 
carry 80 passengers seated and 70 stand- 
ing in rush periods; its acceleration is 
1 m. (3.3 ft.) per sec. per sec.). Trials 
in service exceeded expectations; the 
running was excellent up to 170 km. 
(105.6 miles) an hour, and a speed of 
155 km. (96.3 miles) an hour can be 
maintained continuously. 


The diagram hereafter gives some idea 
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Diagram showing the comparative accelerating power of the Alsthom-Somua pick-up single 
electric motor coach, the twin electric motor coach of stainless steel,a 2 D 2 (4-8-4) elec- 
tric locomotive hauling a 400-t. (3893.7 Engl. tons) train, and a Pacific steam locomotive 


hauling a 400-t. train. 


Beplanation of French terms: 


Vitesses en kin./h. = speeds in km.p.h, — Automotrice double = twin electric motor coach, — Pacific ame- 
lioreée = improved Pacific — Nota, ete. = in the case of locomotives, the full-line curves refer to hauled 


loads of 400 t. 


of the accelerating powers of this stock. The 
braking characteristics are equally interest- 
ing: the coach can be stopped in 33 seconds 
from a speed of 130 km. (81 miles) an hour 
in 650 m. (710 yds). 

The Paris-Le Mans run (211 km. = 131.1 
miles) takes 2 hours 3 minutes with 17 in- 
termediate stops. 


The electrification of certain main li- 
nes has made it possible (France, Italy, 
Holland) to transfer powerful locomoti- 
ves (France, Italy) or multiple-unit rail- 
ears (Holland) to lines not so well 
equipped so far, thereby making possi- 
ble considerable speeding up of the ser- 
vice. 

Diesel traction, 


As regards the use of diesel locomoti- 


ves of high power, at the moment we 
can report only relatively limited appli- 
cations. Both examples relate to very 
powerful engines, and are particularly 
interesting. 


In France : 


Since the beginning of 1938, the French 
National Rys. Co. has owned two diesel 
electric locomotives. These two locomotives 
whose total weight, including fuel and stores, 
is 225 t. (221.4 Engl. tons) each consist of 
two identical units of the 2-Co-2 type coupl- 
ed together and have a continuous power 
of about 4000 Hp. on the diesel shaft. 

The locomotives were ordered in order to 
not only to haul regular 600-t. (590 Engl. 
tons) passenger trains over long distances 
to the present timings, but also to work a 
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High-speed electric motor coach built of stainless steel, French National Rys. Co. 
(Western Area). 


service between Paris and Mentone (1111 
km. = 690.3 miles) without refuelling, haul- 
ing a train of 450 t. (442.9 Engl. tons) at 
an average speed of 100 km. (62 miles) an 
hour, the maximum speed allowed being 
increased to 130 km. (81 miles) an hour 
over the greater part of the run. 


A daily speeded up service between Paris 
and Nice being impossible with only two 
locomotives, the two diesel locomotives are 
at the present time used to haul the heavy 
express and semi-express trains between 
Paris and Lyons and back (2 x 510 km. 
= 633.8 miles), which they do very satis- 
factorily in one day, with an interval of 
3 hours 20 minutes in the Paris depot for 


refuelling, greasing, and summary inspection. 
The first locomotive to be delivered has just 
come in for repairs after a mileage of 150 000 
km. (93000 miles), while the second has 
already run more than 100000 km. (62 000 
miles). 

In Rumania, an articulated diesel-electric 
locomotive with two 2200-HP.. engines was 
delivered at the end of 1938; it differs from 
the two locomotives put into service by the 
South-Eastern Area of the French National 
Rys. mainly by having 8 driving pairs of 
wheels instead of 6 (2-Do-1 + 1-Do-2). 

This locomotive is intended to haul 600-t. 
(590 Engl. tons) trains on the Bucarest- 
Brasov main-line; this mountain line car- 
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Body framing of electric motor coach built of stainless steel, French National Rys. Co. 
(Western Area). 


rying heavy traffic links up Bucarest with 
Hungary and Central Europe through the 
Transylvanian Alps. An altitude of 626 m. 
(2054) is reached in 49 km. (30.4 miles), 
so that the average gradient is approxim- 
ately 1 in 77; in the other direction, it is 
still steeper, with 6 km. (3.7 miles) on a 1 
in 50 gradient and 20 km. (12.5 miles) on a 
1 in 40 gradient. The booked average speed 
for hauling a 600-t. train is 60 km. (387.3 
miles) an hour between Bucarest and Bra- 
sov. Great savings can be expected from the 
use of this diesel when it is remembered that 
four locomotives are often required to haul 
heavy trains on this line, two at the head 
and two at the tail. 


In addition, we may mention that in 


France plans are under consideration 
for building a new type of 3 000-H.P. die- 
sel locomotive suitable for both passen- 
ger and goods services, of the 2 D 2 or 
2E 2 (4-8-4 or 4-10-4) type, which 
doubtless will be the most powerful die- 
sel locomotive in the world. 


2. Reduction of the tare of metal coaches as 
compared with early types. — Lightening 
the composition of trains, 


On the main lines, train acceleration 
has coincided in recent years with the 
general use of metal coaches, that is to 
say with heavier trains. The existing lo- 
comotives have therefore had to make a 
double effort, at the cost of considerable 
maintainance expenses. 


cg 


4000-H.P, diesel locomotive of the French National Railways Co, (South-Eastern Area) 
(formerly P, L. M.) exhibited at the « Gare de Lyon » (Paris). 


4400-u.P. Sutzer diesel-electric locomotive, Rumanian State Railways. 
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On the other hand, on the secondary 
lines, partly abandoned by passengers, 
the existing locomotives have been able 
to haul accelerated trains of reduced 
composition without any additional ef- 
fort. 

On the main lines, as well as on the 
others, the Railways now endeavour to 
reduce the effort, and consequently the 
wear and tear of their locomotives. by 
reducing the dead weight of their new 
coaches. 

We wish to specially mention the 
semi-indeformable streamlined and par- 
ticularly light coach sets (Société Cha- 
rentaise) for steam traction [Paris-Ha- 
vre, 420 t. (413.4 Engl. tons) compared 
with 500 to 700 t. (492 to 689 Engl. 
tons)] and some electric coach sets, in 
particular the Italian and Dutch sets. 

We have already described the elec- 
tric coach sets; we will revert later on 
to the rolling stock for steam trains. 


Lightened train composition has only 
been used in certain cases. 


Let us mention, for example the Ita- 
lian light 2-coach trains [70 t. (68.9 
Engl. tons) drawn by a locomotive ca- 
pable of hauling 220 to 300 tons at 70 
km. (43.5 miles) an hour on the level). 
The number of services is increased, 
which makes it possible to reduce the 
number of seats available in each train 
and the load to be hauled. The gain in 
speed made possible with such « light 
trains » doubles the interest of the alter- 
ation in the service of the line. 

The same process has been extended 
to services over average distances with 
particularly paying traffic, and even to 
high-speed long-distance trains, such as 
the Paris-Marseilles train shown in Ta- 
blew BR (pparo /2-o7/9)). 

The introduction of such trains has, 
however, remained very limited. If ac- 
compagnied, as is often the case, by the 
use of special stock (old coaches with 
streamlined body), their multiplication 
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(and even maintaining them in service 
over long periods) introduces complica- 
tions due to the use of special non-inter- 
changeable stock. 


Amongst the most interesting results 
obtained as regards lightening metal 
coaches during recent years, we will 
mention certain applications on the 
French Railways (Eastern, Western and 
Northern Areas). 


The lightened suburban stock designed and 
put into service in 1937 on the Eastern Area 
weighs 31.5 t. (31 Engl. tons), a saving of 
10 t. (9.8 Engl. tons) compared with the 
original coaches. 

The general design is the same as that of 
the other coaches of the Eastern Area, Le. 
tubular construction of the body-frame 
unit; investigations were directed on the 
use of high-tensile steels making it possible 
to use thinner plates; bogies with monoblock 
cast steel frame were designed so as to 
reduce the spring-borne and unsprung 
weight (the axles were bored out, and the 
thickness of all the cast steel parts reduc- 
ed); in addition, the interior arrangement 
was based on the same principles: use of 
aluminium or aluminium alloys for the 
panelling of the walls and for the mould- 
ings, use of light metals for the brasswork, 
use of plywood or Isorel for the floor- 
ing, etc. It should be noted that this 
lightening in no way affected the comfort or 
safety, as the method of construction em- 
ployed, which is quite contrary to the old 
idea of static frames composed of a general 
trellis with all the stresses localised at the 
joints, is that of a tube closed throughout, 
and composed of plates connected together 
by welding with inside stiffeners represented 
by closed section spigot-jointed cross braces 
having a high moment of inertia; the roof 
itself forms, owing to its anchoring to the 
sides and its bracing, an upper duplicate of 
the safety arrangements made at the lower 
part of the underframe; this latter point is 
to be stressed, as it should do away with 
one of the aggravating circumstances in case 
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Streamline train with light-weight coaches 
for the French National Rys. Co. (Western Area). 


of collision: telescoping owing to the break- 
ing and bursting away of the upper connec- 
tions of the body. 


For its main-line coaches now under con- 
struction, this same Area has made arrange- 
ments identical with those on its suburban 
stock with which we have just dealt. The 
tare of these coaches is approximately 
39 tons, ie. a lightening of more than 18 % 
in comparison with the coaches now in 
service which weigh 48 t. (47.2 Engl. tons). 


The Western Area has some lightened 
main-line stock due to the collaboration of 
the « Société des Entreprises Charentaise >». 
An A8 coach of this new type weighs about 
35.5 t. (35 Engl. tons). The body framing- 
under frame unit is made of special 
steel with high mechanical characteristics 
(65 kgr./mm2 = 43 tons/sq. in.) tensile 


built by Messrs. ENTREPRISES CHARENTAISES 


strength, which has made it possible to make 
the plates thinner; this new type of framing 
is of oval section, and consists essentially 
of a ribbed fuselage, cross-braced in the 
horizontal plane by a steel trellis in con- 
junction with a series of vertical trellis 
girders, the top parts of which act as the 
intermediate cross bearers whilst the bottom 
parts carry the streamlined walls. The body 
framing is cross-braced by a series of rings 
of bent plate forming a closed section; the 
two strongly reinforced box shaped ends 
complete the cross-bracing of the whole unit, 
which has two solebars and two deck sills 
like the normal construction. 


The Northern Area, which has had several 
years’ experience of welded steel construc- 
tion, has built a suburban articulated set 
of 3 coaches on 4 bogies in the bodies of 
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which extensive use has been made of alu- 
minium alloys, also welded, the frame itself 
being of ordinary steel. The latter consists 
of a main girder in itself strong enough to 
resist all the stresses, as the body adds 
nothing to the strength of the whole unit. 
The ends are reinforced by a thick plate and 
two vertical members. The saving in weight 
obtained in this way is 37.5 % in comparison 
with a similar construction in _ steel 
throughout. 

For future orders, the French National 
Rys. Co. intends to build vehicles whose gen- 
eral characteristics will agree with those of 
the Eastern Area design described above, 
and be of the lightened type, with a tare 
of about 39 t. (38.4 Engl. tons) for coaches 
not equipped for electric heating. 


3. Improved brakes. 


The Report which M. Jean Levy and 
the Author wrote for the Paris Session 
(1937) of the International Railway 
Congress Association, gave a detailed 
account of the braking question, and in 
particular of the various tests made to 
obtain better use of the adhesion and re- 
duce the stopping distances. 

Most of the devices mentioned in that 
report were tested first of all on railcars 
and have since been applied to trains 
hauled by steam locomotives. Table D 
gives the results obtained with steam 
trains equipped in this way, but the test 
conditions vary from one test to another 
and are not comparable. 

A few words will be said here of the 
new brakes which have not been de- 
scribed. 


Poncet brake. 


This method has two brake powers 
one at high pressure for high speeds, 
and the other at low pressure for lower 
speeds. The change over from one to the 
other takes place automatically by 
means of a single centrifugal regulator 
mounted on the locomotive. This regul- 
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ator can be regulated to work at the 
speed after which the coefficient of fric- 
tion begins to increase appreciably. 


Houplain brake. 


This brake is designed on the same 
principle as the Westinghouse self-regul- 
ating brake, and only differs from it in 
the way the design has been worked out. 
In particular the two cylinders on the 
Houplain brake are fed from a single re- 
servoir. Investigations are still in hand 
to make this brake non skidding. 


The Belgian National Railways Co. is 
equipping 6 triple railcars, to be put in- 
to service in 1939, with the Westing- 
house self-regulating high-pressure bra- 
ke. The Westinghouse automatic self- 
regulating brake will also be fitted on 6 
Allantic locomotives, 8 twin electric 
coaches, and 120 coaches for internatio- 
nal service, all of which are to be put 
into service by the Belgian National 
Railways Co. in 1939. The same Admin- 
istration for experimental purposes is 
mounting a Pieper self-regulating brake 
on several coaches for home service. 


The Italian State Rys. have also im- 
proved the brakes on trains running at 
more that 120 km. (75 miles) an hour, 
by means of devices which make it pos- 
sible to use brake coefficients of more 
than 100 % during the first phase of ap- 
plication. 


(B) Fixed plant and signals. 


As regards the fixed plant and signals, 
the speeding up of the passenger trains 
has been made possible by the follow- 
ing measures 


1. Careful maintenance of the perma- 
nent way; adapting it to the speed to be 
run; 


2. Elimination of special points re- 


quiring speed restrictions; improvement 
of facing points run over onto the 
branch line. 
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Three-coach electric set, Netherlands Railways. 


3. Improvement of the signals, using 
day-light signals in certain cases. 


1. Permanent way maintenance, 


The speeding up of the trains has ge- 
nerally been preceded by putting the 
permanent way in good order, after trials 
made at high speed in order to find out 
the chief defects to be corrected. These 
are generally defects of alignment or le- 
vel which did not affect slower work- 
ings, and which did not cost much to 
COonGEeck 

The lack of superelevation on the cur- 
ves and their parabolic transitions has 
been calculated; the curves and transi- 
tions have been checked over; the tran- 
sitions have been made as long as the lo- 
cations allowed. 


Speed restrictions have been imposed 
on certain curyes where the supereleva- 
tion is too small for the speeds in view, 
in order to avoid having to move them 
outside the old formation. 


Most of the Administrations consulted 
consider that once the track has been 
put into good order, the maintenance 
costs are approximately the same before 
and after the speeding up of the servi- 
ces. It should, however, be noted that 
in Rumania the inspection of the track 
is more frequent and more rigorous 
than formerly, and the Italian (State 
Railways find it necessary to maintain 
the track more carefully at more fre- 
quent intervals; furthermore, in Italy 
the general maintenance method had to 
be altered : the track is now levelled up 
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every year, whereas the general over- 
haul only takes place every 4 years in- 
stead of 2 years formerly. 

The Railways also have found that, 
generally speaking, the introduction of 
high-speed railcars has not appreciably 
reduced the maintenance costs. How- 
ever, the Belgian National Rys.° Co. 
thinks that a saving should result from 
the replacement of steam trains by fas- 
ter triple railcars. 
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has not changed in any way since the 
trains were speeded up. 


We will not recall the characteristics 
of the most modern types of track run 
over by the most speeded up trains, as 
these have already been listed, for exam- 
ple by M. FLamenr in his report to the 
Paris (1937) Session. We will merely 
give a few details about the length of 
rails 


a 


Track in the open. 


aa Standard Leneths 
length of rails.| being tested. 
m, ie 
Were Z TTP) || (2S 1/2”) 
Italy 
24 m. (2) 36 m. (3) 
France (78° 9”) (USP a DP?) 
cues with bevelled 
i joint. 


oe. and 108 ™m. 


Length of rails 


5 Formati f the rails. 
ont Hannela: ormation of the rails 


rails in sections of 
(118 1 1/4”). 


Electric or thermit welding 
Of old Tails 12 or 18 my, 
(BOE) 2) SOU 9 03") 
long. 


New 
36 m. 


IK oe Sahm, (HGP 
TRS ik TU?) 
welded een 


HS? wre 
lone rails 


(1) 
> and 


New rails in 24-m, (78’ 9”) 
sections or old rails erop- 
ped and welded together. 


Several Administrations (Belgian Na- 
tional Rys. Co. and Italian State Rys.) 
insist on the importance of the transver- 
se levelling of the track in the case of 
lines run over at very high speeds. 


No bridge or other structure has had 
to be strengthened owing to speeded up 
services. The French National Rys. Co. 
reports that in its opinion the most in- 
tense period of vibration on bridges is 
due to speeds lying between 60 and 80 
km. (37 and 50 miles) an hour. In ac- 
tual fact, the cost of bridge maintenance 


2. Special points in the track. 
Switches and crossings, 


There is no doubt that the special 
points requiring speed restrictions are 
the greatest obstacles to very high 
speeds. 

It is absolutely impossible to do away 
with all such points before speeding up 
the services; in fact they cannot be elim- 
inated completely, but each Railway has 
drawn up a programme for reducing the 
number, which will constitute a defin- 
ite step forward. 

Amongst them switches taken facing, 


— 


200 m. 
36 m. 
(8) 138 m. 


(118? 1 1/4”) in Algeria. 
(452° 9 


(220 yds) and over from the portals. 


”) on a metal bridge in Algeria. 
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especially when running onto the 
branch line, are doubtless the most im- 
portant. 

The Belgian and French National Rys. 
Cos. have given us particulars of their 
tangent 5 crossings (to be exact, 5.5 in 
the case of the Belgian Rys.), which, by 
means of a slight cant obtained by 
notching the sleepers, allows of a speed 
of 120 km. (75 miles) an hour on the 
turnout. 

Table E gives the characteristics of 
these switches and crossings. 

The corresponding switches and cros- 
sings have a length of about 60 m. (ex- 
actly 62.68 = 250’ 7 3/4” at the Signal 
box No. 1 at Longueau, France); the 
spring tongues are never shorter than 
14 m. (45’ 11”). The monoblock cros- 
sings are made of cast manganese steel. 
The gauge remains constant throughout 
the switch and crossing; it is 1.435 m. 
(47 8 1/2”) on those designed by the 
Northern Area, and 1.445 m. (#’ 8 29/32”) 
on those of the Eastern Area. 


3. Signals. 


Generally speaking the Railways con- 
tinue to improve their signals, especial- 
ly by using day-light signals, the au- 
tomatic block, cab signalling equipment, 
etc., and to improve their regulations 
for a great many reasons of a general 
nature, not merely on account of the 
speeding up of the services. 

In principle the same signals and re- 
gulations apply to all the services, even 
the fastest. In France, however, a spe- 
cial signal, the half-moon, has been in- 
troduced which only applies to railcars 
and means that they must slow down in 
certain sections; these are sections whe- 
re the ordinary train speeds are lower 
than those of the railcars. At Tergnier 
Station, for example, the French Natio- 
nal Rys. have fitted half-moon signals 
for 130 km. (81 miles) an hour, which 
only apply to the fastest railcars, as the 
steam trains do not exceed this speed. 

The Belgian National Rys. have dis- 
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placed the distant signals on lines where 
the train speeds exceed 100 km. (62 mi- 
les) an hour. The distance between the 
distant signal and the home signal has 
been increased to 1000 m. (1093 yds), 
and on gradients this distance is in- 
creased or reduced by 30 m. (33 yds) 
per 1 in 1000 above 1 in 200 (average 
cost 3700 fr. per km. (5 955 fr. per mi- 
le) of single track — Belgian currency). 

No Management has introduced a pre- 
distant (« préavertissement ») signal as 
yet. The French Rys. however will in- 
stall such signals on the Creil-St. Denis 
section where the traffic is particularly 
heavy. 

No Railway has yet introduced auto- 
matic train control. 


(C) Safety problems raised 
by high train speeds. 


The French Rys. are now using a series 
of devices invented and designed by one 
of their Engineers, Mr. Mauzin, which 
make it possible on the one hand to 
study the mechanical phenomena which 
may develop on any railway vehicle 
when running at speed, and on the other 
hand ascertain by measurements the 
condition of the track on which the ve- 
hicle is running. 

The dynamic investigation of the ve- 
hicle includes essentially the measuring 
of the displacements, stresses, and accel- 
erations, as well as recording all these 
different factors. 

The stresses are determined by means 
of piezo-electric quartz. 


The principle is as follows: When a force 
is exerted on a piece of quartz, quantities of 
electricity of opposite signs are developed on 
the two opposite sides of the crystal. These 
are collected on a three-electrode valve of 
very high grid-filament resistance. The mea- 
surement of the stress is transmitted by 
means of a piston which distributes evenly 
the force exerted over the whole surface of 
the quartz. The piston-quartz unit forms a 
cell which is made air-tight and placed in the 
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(4-8-4) electric locomotive No. 713, French National Rys. Co. 


tion which pair of wheels on the vehi- 
cle exerts the largest stresses. 


New. 2D2 
(South-Western Area). 
vehicle, wherever the stress is to be 
measured. 
The measurement of the accelerations 


depends on the same principle as that of the 
stresses. 


The general method of investigation to 
study a vehicle chosen from a series of 
similar vehicles is as follows 

First of all the vehicle of the class 
with the highest stresses is selected. 

To do this the French Railways have 
yarious apparatus placed along the track 
and recording the tranverse and vertical 
movements of the rails during the pas- 
sage of the different vehicles. From the 
records of the transverse movement of 
the rails it is easy to find which vehicle 
exerts the greatest stresses, and in addi- 


This vehicle is then fitted up with the 
different apparatus intended to measure 
the quantities which may be of interest : 


Transverse and vertical forces exerted by 
a pair of wheels on the track; 

Lateral movements of the wheels in rela- 
tion to the rails; 

Rolling accelerations of the body; 

Hunting accelerations of the body; 

Relative movements between different 
parts of the vehicles, if desired; etc. 


The records are then taken, either 
with the vehicle itself, if it is a power 
unit, or with a train including the ve- 
hicle to be tested, the recording vehi- 
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2000-H.P. BB (4-4) type locomotive hauling a local passenger train, 
French National Rys. Co. (Western Area). 


cle, and the vehicle for ascertaining the 
state of the track. 

During the different running tests, re- 
cords relating to the vehicle being test- 
ed and to the condition of the track are 
obtained on one and the same band. The 
factors relating to the vehicle being test- 
ed can then be modified as required by 
the investigation of the problem raised. 


Such measurements are made system- 
atically by the French Railways before 
any new type of stock for very high 
speeds is put into service, or when a se- 
ries of vehicles has been running badly 
and abnormally. 

In particular, before deciding to run 
the triple Franco-Belge type railcars at 
150 km. (93 miles) an hour, systematic 
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measurements were taken according to 
the methods described above, on a mul- 
tiple-unit railear which was going into 
the shops for heavy repairs, i.e. with 
maximum wear of all the main parts. It 
was only after this investigation, which 
gave satisfactory results and showed 
that the margin of safety could be taken 
as amply sufficient, that the triplet was 
stated to be suitable for speeds of 150 
km. an hour on the track over which it 
had run during the said tests. 

To make the value of this test method 
more apparent, we will give two exam- 
ples of its use, one being a very simple 
application to find the cause of a defect 
in an Atlantic type steam locomotive, 
the other, much more complicated, to 
find the cause of a defect in a type BB 
electric locomotive. 


1. Test made with a P.L.M. 4-4-2 en- 
gine. 


The problem was as follows: 

Check, and if need be modify, an engine 
so that at 140 km. (87 miles) an hour the 
lateral stresses will be equal to or less than 
those on a 4-6-2 engine. 

Although the problem is stated simply, 
there are certain difficulties in its determin- 
ation, owing to the fact that the disturbing 
influence of a pair of wheels on the track 
depends on the vertical load on this pair 
of wheels and its position in the frame of 
the engine. 

According to one theory the resistance of 
the track only depends on the load support- 
ed, the transverse strength of the track being 
mainly due to the friction between the 
sleepers and the ballast. On the other hand, 
the effect on the track due to a certain 
stress is not the same if the pair of wheels 
is at the leading end, in the middle or at 
the trailing end of the engine, the track 
obviously not being maintained in the same 
way in the three positions of the pair of 
wheels considered. 

The lateral stresses exerted by the four 
wheels of the bogie and the first and last 
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coupled pair of wheels on the two locomo- 
tives, 4-4-2 and 4-6-2, were recorded. 

From the very onset, it was seen that the 
problem was simplified by the fact that 
there appeared to be any appreciable diffe- 
rence only between the third pair of wheels 
(first coupled pair) of the two locomotives 
in question. 

It was found that the lateral stresses exert- 
ed by the third pair of wheels of the 4-4-2 
engine (which were greater than those of 
the 4-6-2) were exerted periodically, the 
period being equal to a revolution of the 
wheel. 

The defective balancing of the first coupled 
pair of wheels of the 4-4-2 locomotives 
resulted in the distance between the flanges 
increasing at each revolution of the wheel 
and consequently the stress on the track in- 
creased considerably. 

These tests finally showed the need for 
balancing the alternating masses of the first 
coupled pair of wheels. 


When considering a particular point of 
view, it was found that before being altered, 
the first coupled pair of wheels of the 4-4-2 
engines exerted a force of 6 tons. After 
alteration, the first coupled pair of wheels 
only exerted a force of 2 tons at the same 
point while the 4-6-2 engines, at 120 km. 
(75 miles) an hour also at the same point, 
exerted a force of 2.5 tons on the first 
coupled pair of wheels. 


The problem was therefore solved by 
balancing the first coupled pair of wheels. 


2. Tests made with the BB electric lo- 
comotives. 


The tests made on the BB locomotives 
can be summed up as follows: 

When certain lines were originally elec- 
trified, the P.-O. and Midi Systems were led 
to study the behaviour of the BB locomo- 
tives on the track and the stresses produced. 


Out of a stock of 160 engines, two were 
selected as having given higher transverse 
movements of the rail than the others. These 
two engines were studied and it was found 
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that they had a constructional defect (not 
true to design). 


By continuously taking records of the 
transverse stresses exerted by these two lo- 
comotives, it was found that abnormal 
stresses were set up only occasionally. 

It was then necessary to find out under 
what conditions the defect led to abnormal 
transverse stresses. 

Guided by experience obtained in cur- 
rent service, artifical warps were made on 
straight sections of track. Abnormal lateral 
stresses of varying intensity were recorded 
on these engines when running through 
these artificial warps. 

Finally, after precise experiments, it was 
found possible to ascertain exactly the part 
played by the hygrometrical condition of 
the rail, in other words by the coefficient 
of friction between wheels and rails, on the 
hunting of the engines. 

From these tests the conclusion drawn and 
subsequently proved was that for the track to 
be displaced laterally to any marked extent 
it was necessary to have an engine not 
true to design, a track in a loosened condi- 
tion, a marked warp in the track, and a 
high coefficient of friction between the 
wheels and rails. 

In view of the number of different factors 
involved, it can be appreciated how difficult 
it was to study this question. 

Though the problem could be considered 
as cleared up, it was desired to diminish if 
possible the fatigue to which the track was 
subjected, and whilst keeping the same speed 
limits for some of these BB electric loco- 
motives, increase the speed limit of certain 
other locomotives. 

The study of this question led to the 
design of a coupling with initial centering, 
which is fitted between the bogies. 

The quartz equipment made it possible 
to determine the best adjustment of the 
centering of the coupling between bogies, an 
adjustment which is practically impossible 
if based merely on the impression gathered 
on the locomotive as regards the riding. 

A locomotive which exerted before this 
coupling was fitted, at a speed of 105 km. 
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(65 miles) an hour at each half-period of 
hunting, ie. about every 8.50 m. (28’), an 
alternating stress on each rail of about 
8 tons, after it was fitted exerted a stress 
of less than 4 tons. 


The investigations reported above are 
an incontestable improvement in rail- 
way technique, as they make it possible 
to eliminate the causes of mishaps, and 
to increase the speed limits of the trains 
while decreasing the fatigue to which 
the track is subjected. 

In other countries investigations are 
carried out with different devices, and 
according to different methods; in Italy, 
for example, stress measuring apparatus 
are used, based on the properties of gra- 
phite. 


* 
* * 


CHAPTER II. 


Railcars. 


(A) Chief services covered by railcars. 


It is necessary to consider separately 
railcars used for fast services at speeds 
exceeding 120 km. (75 miles) an hour, 
and the railcars for the other services 
whose maximum speed is usually 120 
km. an hour or less. 


(1) Railears for high-speed services. 


These railcars vary in construction 
and arrangement according to whether 
they are intended for very high speeds 
on the main lines [maximum speed 140 
km. (87 miles) an hour — 1st and 2nd 
class compartments], or for fairly long 
distances over cross country lines 
[maximum speed 120 km. (75 miles) an 
hour — 2nd and 38srd-class compart- 
ments]. 

a) Belgium, 

The Belgian high-speed railcars are 
triple units with 2nd and 3rd-class com- 
partments, of 730 to 900 u.p., weighing 
about 150 t. (147 1/2 Engl. toms), and 
were put into service in 1936. 
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The following table gives a few particulars about the services worked 


Distance 
in km. 
(in miles). 


Brussels (Midi) - 


Ghent (St. Pierre). 5s) (82.9) 
Brussels (Midi) -Ostend (Quay). UNG (ZI) 
Brussels (Midi)-Charleroi . . 56 (34.8) 
Brussels (Midi)-Mons. . . . Bil (sr) 
Brussels (Nord)-Namur. . . 62 (88.5) 
Brussels (Midi)-Liége. . . - 100 (62.1) 


ee Ge 


Journey Overall speed 
Max. gradient.| time, in km./h. 
minutes, (m.p-h.). 


1 in 200. 28 121 (75.2) 
1 in 200. 64 109 (67.7) 
iam Sy 40 84 (52.2) 
1 in 200. 37 99 (61.5) 
i sen Ge 43 87 (oft) 
1 in 200. 69 87 (54.1) 


Eight triple railcars are worked by 
one, two or three crews according to a 
roster which includes 5 workings : 


km. (ariles) 
Service 1— Single crew — 326 (202.5) 
(and weekly maintenance) 
Service 2 — two crews —790 (490.9) 
Service 3 — two crews —699 (434.4) 
Service 4 — two crews — 828 (514.5) 
Service 5—three crews— 787 (489.0) 


3 430 (2 131.3) 


430 


= HG In, = 420.8) miles. 


Average 


A sixth railcar with staff stands in re- 
serve. 

The last two railcars are spare or un- 
dergoing repairs. 

The chief characteristics of the 8 Bel- 


jee 


gian diesel-electric triple railcars with 
4 four-wheeled bogies, two being motor 
bogies, are : 

Type 653 La Brugeoise-Maybach — 
3 railcars, two 410 H.P. engines, each of 
which since it was first put into ser- 
vice up to the 1/10/1938 has run an 
average of 290665 km. (180 614 miles); 

Type 654 Baume-Marpent-S.E.M. — 
3 railcars, two 365-H.P. engines each of 
which since it was first put into ser- 
vice up to the 1/10/38 has run an aver- 
age of 255 982 km. (159 063 miles) ; 


Type 655 Baume-Marpent-Mercedes- 
Benz — 1 railcar, two 450-H.P. engines; 
mileage up to 1/10/38 81000 km. 


(50 330 miles). 

Type 656 Baume-Marpent-Frichs — 1 
railcar, two 400-H.p. engines, mileage up 
to 1/10/38 : 111091 km. (69 030 miles). 


Tare in| Weight 

working in 
order | working 
Metr. order 

(Bngl.) | per seat 
tons. 


Tare 
empty, 

Metr. 
(Bngl.) 

tons. 


Length. 


126.4 
(124.4) 


133.0 


130.4 569 
(128.3) 1 254) 


138.0 602 
(ASOD) | (CESSES) (GET) 
130.0 135.0 589 
(127.9) | (182.9) | (1 298) 
132.0 137.0 598 
(GEE) || (GRAS) | VOL Suk) 


59.90 m. 


a 
R 
= 
= 
Ss 
mn 
~~ 


ker.(1b.). 
a 


H.P. per 
ton in 
working 
order. 


Max. 

speed. 
km./h. 
(m.p.h.). 


Capacity. 


Stand- 


Seated. : 
ing. 


| Total. 


6.3 


5.3 


Ss ee sen see ge a Se si ti et 
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LA BRUGEOIS“:-AYBACH diesel-electric railear with two 410-H.P. engines, 
Belgian National Rys. Co. 
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FRANCC-BELGE quadruple railcar about to enter the « Gare du Nord » (Paris). 
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b) France, 


There are five types of French high- 
speed railcars, as follows : 

— FRANCO-BELGE triplets, so-called 
T.A.R. (train automoteur rapide) ; 

— Bueatrti 800-H.p. single railcars 
which can haul a special trailer; 

— Buearti 400-H.P. single railcars; 

— Bueartr 800-H.p. triple railcars; 

— RENAULT 600-H.p. double railcars. 


The following tahle shows the roster- 
ed daily mileage for each type : 


Franco-Belge type triplets. 


The Northern Area operates 10 triplets 
(2 of the 1934 type and 8 of the 1936 
type), the leading characteristics of 
which have often been stated. 

These sets, designed for a maximum 
speed of 150 km. (93 miles) an hour, 
are restricted to a maximum of 140 km. 
(87 miles) an hour in service. 

For the 1934 type sets, the maximum 
speeds allowed are : 

— 132 km. (82 miles) an hour on 1 in 
330 gradients; 


Railears. Centre. 


TRAC ies La Chapelle. 
Fives. 
Bugatti, triple . Strasboure. 
Bugatti, 800 mer, . Batignolles. 
Nantes, 
Bugatti, extra-lone Venissieux. 
Nantes. 
Renault, A.B.V. Lyons. 
Rouen, 


Daily mileage 


(according to the 1938/1939 winter workings) 


| 


4 


maximum average minimum 


kin. (miles) km. (miles) kn. (miles) 


362 (224.9) 362 (222.9) 362 (224.9) 
526 (326.8) 526 (326.8) 526 (326.8) 
006 (625.7) |1006 (625.1 1006 (625.1) 
456 (283.4) 456 (283.4 456 (283.4) 

286.5 411 (255.5) 


445 (276.5) 323 
644 (400.2) 334 
754 (468.5) 575 
496 (308.2) 408 


142 (88.2) 
468 (290.8) 


( 
( 
( ) 
( ) 

511 (317.5) 461 ( ) 
(200.7) 220 (136.7) 
(207.6) 
( ) 
( ) 


320 (198.8) 


The following table gives the average 
daily mileage by each railear of this 
stock (from the working results of the 
first half year 1938). 
——————————— 


| Average dai- 

Railears. Centre. ly quae 
per railear 
km. (miles) 
Twa d Rs La Chapelle.]464 (288.3) 
Fives. 292) (181.4) 
Bugatti, Batignolles. }201 (124.9) 
800 HP. | Nantes. 186 (115.6) 

(2nd _ half 

year). 

Bugatti, Venissieux. [197 (122.4) 
extra-long. | Nantes. 201 (124.9) 
Renault, A.B.V. Lyons. 294 (182.7) 
Rouen. 25 (156.0) 


Fr 


a ee 


— 93 km. (57.8 miles) an hour on 1 in 
110 gradients. 


The use of the electro-magnetic brake 
and the compressed air brake makes an 
emergency stop possible in 550 m. (600 
yds) and 24 seconds, from a speed of 
140 km. (87 miles) an hour on a1 in 
200 down gradient. 

The Franco-Belge triplets were put 
into service in July 1934, between Paris 
and Lille. 

Since then additional services have 
been created between Paris and Liége, 
and between Paris and Brussels. At the 
present time, there are two services there 
and back between Paris-Lille-Tourcoing 
and one service there and back between 
Paris and Nancy. 
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The 258 km. (160.3 miles) between Bugatti 400-1.e. single railcars. 


aris and Lille are covered in 2 hours 
25 minutes, i.e. at an average speed of 
107 km. (66.5 miles) an hour. 

The T.A-R. sets consist of 1st and 2nd 
class compartments, and passengers do 
not have to pay any supplement for tra- 
velling in them. 


Bugatti 800-n.p. single railcars. 

The Western Area operates 8 railcars 
of this type. Their speed in service is 
limited to 140 km. (87 miles) an hour, 
but they can easily exceed 160 km. (100 
miles) an hour (+) on easy lines. 

Thanks to their high specific power, 
they are able to haul a special Bugatti 
trailer, which increases their seating ca- 
pacity from 60 to 102. 

The railcar by itself starts and accel- 
erates most satisfactorily on the level; 
speeds of 120 and 140 km. (75 and 87 
miles) an hour are reached in 1 minute 
50 seconds and 2 minutes 20 seconds 
respectively. 

These railcars were put into service 
in May 1934, between Paris and Havre, 
in order to improve the afternoon ser- 
vices from Havre to Paris. 

The number of additional high-speed 
services between these two cities, which 
was increased to 2 in October 1934 and 
to 6 in May 1936, had to be reduced to 
one in October 1938 in order to reduce 
expenditure. 

The 228 km. (141.7 miles) between 
Paris and Havre are covered in 1 hour 
58 minutes, i.e. at an average speed of 
116 km. (72.1 miles) an hour, when the 
railcars do not stop at Rouen, and in 2 
hours, i.e. at 114 km. (70.8 miles) an 
hour when they do. 

These Bugatti railcars also are used 
for other high-speed services, both per- 
manent and seasonal, for example 

Paris-Trouville-Dives-Cabourg, 

Paris-Dieppe, 

Dieppe-Nantes. 


(1) Durine the trials they reached a speed 
190 km. (118.1 miles) an hour. 


The Eastern, Western and South-East- 
ern Areas have in service a total of 67 
Bugatti 400-H.p. railcars, of three types 
short, long, extra-long. 

Most of these railcars can run at 140 
km. (87 miles) -an hour. 

The extra-long railcars can reach on 
the level a speed of 120 km. (75 miles) 
an hour in 2 minutes 50 seconds, and 
140 km. (87 miles) an hour in 4 minutes 
20 seconds. They can also climb 1 in 40 
gradients at a speed of 75 km. (46.6 mi- 
les) an hour. 

Amongst the high-speed services work- 
ed by these railcars, we must mention 


Nice-Marseilles, 

Lyons-Geneya, 
Lyons-Strasbourg, 
Paris-Clermont-Vichy. 

Bugatti 800-H.p. triple railcars. 


The Eastern and Western Areas pos- 
sess 5 (2 of which have still to be deliv-; 
ered) and 2 triple railcars respectively.: 

These cars, particularly well arranged 
interiorly, can run at 140 km. (87 mi- 
les) an hour. They reach a speed of 
125 km. (77.7 miles) an hour in 3 mi- 
nutes 20 seconds, and can climb 1 in 66 
gradients at 60 km. (37.3 miles) an hour. 

Since the 2nd October 1938, the rail- 
cars of the Strasbourg Sub-Division 
work a service between Paris and Stras- 
bourg there and back in 4 hours 25 mi- 
nutes, i.e. at an average speed of 114 km. 
(70.8 miles) an hour. An additional ser- 
vice there and back between Paris and 
Nancy will shortly be introduced with 
these triplets. 

These railcars have only ist and 2nd 
class compartments, and a_— small 
« speed » supplement is charged. 

The two railcars of the Batignolles 
centre are mainly used for the transat- 
lantic services between Paris and Ha- 
vre, and Paris and Cherbourg. 


Renault A.B.V. twin railcars. 
The French Rys. altogether own 13 


SOO0-H.P. 


BUGATTI 


‘ailear and trailer on the 


Paris-Havre line. 


BuGarrt triplet. 
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such railcars. Their capacity varies 
from 82 to 114 seats and a luggage com- 
partment of 6 to 10 m? (64 1/2 to 
10 7eiesq, 1t.);sthererare kitchens on 
about a dozen of them. 

The performances of those railcars 
designed for a speed of 120 km. (75 mi- 
les) per hour are as follows : 


(1) On the level — 122 km. (75.8 miles) 
jo isve 

On a 1 in 200 
(70.2 miles) p. h.; 

Qin 2 i ire AD 
(54.1 miles) p. h; 

On a 1 in 45.5 gradient — 52 km. 
(32.3 miles) p. h. 


(2) On the level a speed of 100 km. (62 
miles) an hour is reached in 3 minutes. 


gradient — 113 km. 


gradient — 87 km. 


(3) On a 1 in 200 down gradient, using the 
compressed air brake alone, it is possible to 
stop in 480 m. (525 yds) and 27 seconds from 
a speed of 122 km. (75.8 miles) an hour. 


These cars are normally intended for 
use in semi-express services. They have 
also been used for high-speed services, 
whilst awaiting the delivery of the spe- 
cial stock for such services. For exam- 
ple, they were used between Paris and 
Strasbourg before the Bugatti triplets 
were put into service; they made the 
Paris-Strasbourg run in 4 hours 25 mi- 
nutes, i.e. at an average speed of 114 km. 
(70.8 miles) an hour. 

They were however intended especial- 
ly for semi-express services on the cross 
country lines (Lyons-Strasbours, Bor- 
deaux-Clermont, Lyons-Clermont). 

The Clermont-Lyons run via Tarare 
(217 km. = 134.8 miles) takes 3 hours 
12 minutes in spite of 6 km. (3.7 miles) 
of 1 in 50 gradients, 20 km. (12.4 miles) 
with an average 1 in 143 gradient, and 
7 intermediate stops, which take up 9 
minutes altogether; the overall speed is 
68 km. (42.3 miles) an hour. 

These cars are used by 1st, 2nd and 
8rd-class passengers, but the 3rd-class 
passengers have to pay a supplement. 
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c) Netherlands, 


The Netherlands Rys. have electrified 
their main lines carrying heavy traffic 
and intend to extend this partial electri- 
fication of their system. The use of 
railcars, however, is not reduced there- 
by, as it is not economical to electrify 
lines with light traffic. 

The use of railcars has made it possi- 
ble to extend to a certain number of 
other lines the improved services pro- 
vided by electrification, i.e. increased 
train frequency and accelerated services. 


It should be recalled that in 1938 the 
Netherlands Railways completely modi- 
fied their working by making general 
the « connecting point system » which 
had been partly tried since 1934. There 
is a service of through trains at regular 
intervals every 2 hours as a rule, or 
every hour on certain lines, and even 
every half hour at rush hours; this means 
that the frequency has been practically 
doubled in certain .cases, whilst the 
journey times have been reduced by 
about one third. At the same time 148 
stations have been closed to passenger 
traffic, and certain small lines have 
been closed down altogether. The short- 
distance traffic and services to small 
places have been given up almost entire- 
ly to road transport. 

The problem raised by this new me- 
thod of operating is a particularly deli- 
cate one, as the increased speed has to 
coincide with perfect regularity of ser- 
vice; there are in fact a great many con- 
nections at the junction points and some 
of them mean not only the passengers 
changing over from one train to an- 
other, but also coupling up different sets 
coming from different places which go 
on to another important centre as one 
train. 

Very fast timings, very close interde- 
pendence of the different services, are 
the two elements of the operating pro- 
blem which diesel-electric triplets — 
either by themselves or in conjunction 
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with other methods of traction — have 
solved in Holland. It may be added that 
the great number of trains involves a 
very rapid turn-round of the stock, and 
the effects of any sudden throwing out 
of service are very serious; the expe- 
rience obtained with these diesel-elec- 
tric sets is therefore of particular value. 
The radical alteration of the timetables 
thereby made possible, together with the 
electrification of the lines, has led to a 
considerable increase in the number of 
passengers carried. 

The Netherlands Railways consider 
that sets of 3 coaches or more, taking 
150 to 300 passengers, equipped with 
automatic couplings so that 2 to 4 sets 
can be coupled up together, are the most 
suitable for present-day requirements of 
high-speed passenger services. 

The triplets have accelerations of 


90 km. (56 miles) an hour in 52 se- 
conds; 

120 km. (75 miles) an hour in 90 se- 
conds; and 

140 km. (87 miles) an hour in 150 se- 
conds. 

This acceleration is currently utilised 

in service. 
The daily mileage for the triplets is 


maximum , 1 082 km. (672 miles) ; 
average, 655 km. (407 miles) ; 
minimum 201 km. (125 miles). 


The average daily mileage per railcar 
of the whole stock is 401 km. (249 mi- 
les) for the triplets. 

The proportion of reserve triplets for 
regular services is 5 %, and 10 % for 
the supplementary services. 


d) Italy 


For high-speed services (Max. speed 
130-140 km. (81 to 87 miles) an hour, 
the railcars must have a power of at 
least 9 to 10 H.P. per ton of tare weight. 
The railcars in use at present work the 
following typical services 

Turin-Leghorn : 351 km. (218.1 mi- 
les), 40 km. (25 miles) being mountain 
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lines with gradients reaching 1 in 63. 
Journey time, 3 hours 47 minutes with 
2 intermediate stops. 


Milan-Ventimiglia : 301 km. (187 mi- 
les), 40 km. (25 miles) being mountain 
lines, with gradients reaching 1 in 63. 
Journey time, 3 hours 59 minutes with 
8 intermediate stops. 


Turin-Milan : 153 km. (95.1 miles) on 
the level. Journey time, 1 hour 32 minu- 
tes with one stop. 

The chief characteristics of the Fiat 
triplets and Breda high-speed units built 
during recent years are as follows 

Fiat. — 4 bogies, the two outer ones 
being motor bogies. Two 12-cylinder 
Vee-type 4-stroke 450-n.p. Fiat-diesel en- 
gines, with Fiat 4-speed mechanical 
drive. 

These cars are very well fitted out, 
and are equipped with air conditioning, 
and kitchen, the current for all the au- 
xiliary services being supplied by a die- 
sel-generator set. Speed 160 km. (100 
miles) an hour. 


Breda. — Breda Alm 50. Two AEC 
Breda 115-H.p. engines, Wilson gearbox, 
hydraulic transmission. Weight empty, 
in running order, 24 t. (23.6 Engl. tons). 
Speed 140 km. (87 miles) an hour. 


e) Rumania, 


The Rumanian Railways have on trial 
3 streamlined twin railcars which can 
also run as single units. — Maximum 
speed : 110 km. (68.3 miles) an hour. 
Commercial speed (on a 260-km. = 
161.6 miles run) : 87.6 km. (54.4 miles) 
an hour. 

They are 2nd-class vehicles with buf- 
fet and luggage compartment. Average 
daily distance covered : 300 km. (186 
miles). 

The chief characteristics of these rail- 
cars (which can run with 1 or 2 spe- 
cial trailers with automatic couplings 
between them) are 


As usually composed (2 cars coupled 
together), there are 136 seats. 


JUNE 1939 


BULLETIN OF THE INT. RaiLway Concress ASSOCIATION 


Frar Abn type railear with two 145-H.p. diesel engines, 


Breps ALn 456 type railcar with two 130-H.p. diesel engines, 
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Weight in service 84 t. (82.7 Engl. 
tons). Total length over buffers 46.73 m. 
(53 e500 /hae)e 

Each coach is carried on two bogies, 
one being a power bogie, and has one 
driving compartment. — 6-cylinder Vee- 
type Ganz-Jendrassyk diesel engine de- 
veloping 220 u.p. at 1250 r.p.m. 

Mechanical drive with friction clutch, 
one reverser, 5 speeds, two pairs of 
wheels driven by cardan shafts. 

Maximum speed 110 km. (68.3 miles) 
an hour. 

Body of special steel, heating loyy Gite 
gine cooling water, cooling by freon 
plant. 


(2) Railcars other than for high-speed 
services. 


The French Railways group such rail- 
cars into four categories, A, B, B’ and G, 
namely 


1. Category A. — Single cars with room 
for some 100 passengers seated or standing, 
of such power that they are able to haul 
about 40 tons trailing load (passenger coach, 
special trailer or goods wagons) and reach a 
speed of at least 100 km. (62 miles) an hour 
on the level, and 75 km. (46.6 miles) an 
hour up 1 in 100 gradients. 


There railcars, the typical example of 
which is the Standard railcar, will have 
to be fitted with ordinary draw and 
buffing gear so that they can haul any 
sort of railway vehicle for fast or slow 
traffic). 

With such a car it is possible 

— to increase economically the carry- 
ing capacity of railcar services; 

— to draw up programmes involving 
the cancellation of a relatively large 
number of local passenger trains, even 
when special coaches or parcels wagons 
have to be worked by such trains; 

—- to keep to the programme drawn 
up for the utilisation of railcars when 
such vehicles have to be replaced occa- 
sionally by steam trains. 
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2. Category B. — Single railcars with room 
for about 100 passengers seated or standing, 
running as single units or as twins, but not 
equipped to haul other vehicles as trailers. 


These cars must be able to run at 
100 km. (62 miles) an hour on the level 
and 75 km. (46.6 miles) an hour up in 
100 gradients at least. The horse-power 
per ton empty is about 10 to 12. 

This second type of railcar (Renault 
A.BJ. 320-n.e. de Dietrich, Micheline) 
has an advantage over category A in 
that it can run at the same speeds as a 
single unit or as twins, and consequent- 
ly is preferable for certain services with 
difficult timings (supplementary servi- 
ces in particular). On the other hand it 
has two drawbacks 

—— Tt is more costly than the standard 
railear as soon as it has to be run as a 
twin unit frequently; 

_— Tt cannot haul full-wagon loads of 
parcels traffic, which limits its use on 
lines where the local passenger trains 
also cover a relatively large mail or par- 
cels traffic. 


3. Category B’. — These are railcars de- 
rived from the previous type, and specially 
intended to cover services where, with the 
same total carrying capacity of some hun- 
dred passengers, it is possible to reduce the 
power and the cost, as the performance need 
not be so good (replacement services or 
supplementary services.on easy lines). 


With these cars a speed of 90 km. (56 
miles) an hour on the level and 60 km. 
(37.3 miles) an hour up 1 in 100 gra- 
dients is sufficient. These relatively 
moderate requirements, in conjunction 
with a simpler and lighter construction, 
enable the power required to be consid- 
erably reduced, and in consequence the 
total cost. 


4. Category C. — For certain local or 
semi-express services, the traffic may be 
consistently heavy enough to make it ne- 
cessary to normally use two railcars of 
type B coupled together. In this case it is 
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STANDARD railear with trailer, on the Amiens-Rouen line. 


320-u.P. and 500-H.p, pp Drerricu railcars at the Besancon depot. 
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more economical to provide double railcars 
(example, Renault ABV). 


This solution, which from the techni- 
cal point of view resembles that of lar- 
ge-capacity railcars for express services, 
is however exceptional. It is also possi- 
ble at times to use the same railcars for 
such services with very heavy traffic 
and for certain express services over 
long or medium distances. 


The very light four-wheeled railcars of 
small capacity must be put into a separate 
elass, which we will call Category D. 


Let us take up again each of these ca- 
tegories as regards France : — 


1. Category A : 

— Standard railcars about 60 of 
which are in service at the Saint-Die, 
Cambrai and Narbonne centres; 600-H.P. 
engines. Usually haul 1 or 2 vehicles 
and even 3 (if their total weight is less 
than 45 tons) or 2 standard trailers; 

— The 600-H.P. Decauville railears of 
the Grenoble centre (9 in service and 
10 under construction) ; 

— The 500-H.p. de Dietrich railcars of 
the Besancon centre (2 in service and 4 
now being delivered) ; 

— the 500-H.p. Renault A.D.P. railcars 
of the Caen centre (7 railears) and Au- 
rillac centre (8 railcars now being de- 
livered) ; 


—— The 600-H.p. Renault ADX? railcars, 
21 of which are under construction; 


__ The Berliet parcels motor vans, of 
the South Eastern Area, which can haul 
5 vehicles (max. 60 tons) or on certain 
sections 75 tons. 


2. Category B: 

— The Renault A.B.J. railcars of the 
Rouen, Lyons-Vaise, Bordeaux and Nan- 
cy centres, and the Renault V.H. cars 
(A.B. and V.H. railcars 1m service on 
the French National Rys. Co.’s lines) ; 

— The 320-n.p. de Dietrich railcars of 
the Rennes, Besancon and Mulhouse cen- 
tres; 

— The Michelin 56 and 96-seater rail- 
ears of the Besancon, Clermon, Carmaux 
and Brittany centres; 

— The Berliet railcars of the Roanne 
centre; 

— The A.D.N. railcars of the Chalon- 
sur-Saodne centre. 


Sp (Goneaonny 16s 

— The Renault A.E.K. railcars of the 
Noisy-le-Sec and Rouen centres. 

4. Category C : 

— The Renault V.H.D. and A.B.Y. 


twin railcars of the Rouen, Rennes, and 
Lyons-Vaise centres. 


The theoretical daily mileage based on 
the working programmes of these rail- 
cars is shown in the following table 


| Railears. Centres. 


Standard. . . . . .| Cambrai . 
Saint-Dié . 


Daily mileage 


maximum average minimum 


(according to the 1938-1939 
winter workings), 


km, | miles.| km. | miles.| km. | miles. 


349 | 361 | 22% | 230 | 148 
15” | «382: || 237 Meaigo mim og 


) 


Decauville, 600 He. . .| Grenoble | 735 457 476 | 296 189 ial 
IMO ANGIE. 5 5 3 on Lyons 524 B20 408 254 307 LOL 
Rouen 615 | ss2 | 396 | 208 | 611 8 
Naney . 626 389 420 261 180 112 


Tuble continued of following page. 
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Daily mileage 

Railtiaee Centres maximum average | minimum 

according to the 1938-1939 

| winter workings). 

—— —_—-OroOoOa—————— 
ae km. | miles.| km. | miles.| km. | miles 
de Dietrich, 320 HP. . Rennes . Bae = Bae ee 
; Hessicon 365 | 227 || 320 | 799 | 289 | 780 
Mulhouse - O90 MSO eee ley 258 242 | 150 
: ; 483 300 386 240 289 | 180 
Michelin, 56-seater Besancon 462 287 362 220 262 168 
Michelin, 96-seater Troyes . : 462 287 314 195 110 6S 
- : 56-seater. 637 396 | 453 281 279 ALS) 
Sls, % : 4 co) © 10 
poate Prien’ : 96-seater | 524 | 326 | 524 | 326 | 524 | 326 
BiCriiC iii Oem es | 634 | 394 395 245 183 114 
He See, ee eed Chalon’ | 588 | 365 | 348 | 216 | 177 | 120 


The opposite table gives the average 
daily mileage per railcar (according to 
the working results for the 1st half of 
1938). 


Belgium, 

The Belgian National Rys. Co., in ad- 
dition to its 8 diesel-electric triple sets, 
has 


9 steam railcars of various types; 

21 bogie railcars ) Diesel-mechani- 

— 6 four-wheeled cal of 8 diffe- 
railcars rent types. 

3 diesel-electric railcars of 3 ty- 


pes, which daily cover the following 

distances : 

maximum average minimum 
345 km. 264 km. 192 kin. 

(214% miles) (16% miles) (119.3 miles) 


The average daily mileage of each rail- 
car of the stock as a whole lies between 
125 and 155 (200 and 250 km.). 

The percentage of reserve cars is 25. 

In addition, 50 four-wheeled Brossel 
railcars for secondary lines, and 24 rail- 
cars of various designs will be put into 
service in 1939. 


Italy. 
Some of the old types of railcars are 
the only ones able to haul trailers at re- 


Railears. 


Standard, 


Centres. 


Cambrai . 
Saint-Dié 


Daily 
mileage, 


miles. 


141 
145 


| Decauville, 
600 H.P. 


Grenoble. 


|Renault, A.Bul. 


Lyons . 
Rouen. 
Nancy 


de Dietrich, 
320) EPs 


Rennes 
Besancon 
Mulhouse 


Michelin, 


56-seater. 


Besancon 

Troyes 

St.-Brieue 
56-seater 
96-seater 


Berliet 


Roanne 


ALDN. 


Chalon 
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140 1p. 120-seater BrosseL bogie railcar for secondary lines, Belgian National Rys. Co. 


a 


Interior of Brossrn 120-seater railear, 
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MALaxa motorised carriage, Rumanian Railways. 


duced speeds. The recent railcars were 


not built to do so. 
The daily mileage per railcar varies 
from 702 to 72 km. (436 to 45 miles). 
The percentage of reserve cars is 18.5. 
The average daily mileage per railcar 
is 202 km. (125.5 miles) for the whole 
stock. 
The chief characteristics of the rail- 
ears are as follows 


Fiat, the most usual type being the 
ALn 56. — 2 power bogies, 56 seats, 
standing room for 20, mail compart- 
ment, W.C.; 

— two 80-H.p. Fiat diesel engines, 
mechanical drive; weight empty in run- 
ning order 20 t. (19.7 Engl. tons); speed 
110 km. (68.3 miles) an hour. 


Rumania, 


All the 184 railcars can haul a special 
trailer (with roller bearings). 

Trains of 2 railcars and 2 trailers can 
be made up as follows 


PW ar ell, Se ie, Se INR. 
Or JPW sp ihe, se ti =P ole, 
Or JP lUaar ihe, Sele tURsS ihe, 
the staff consisting of 2 drivers, 1 guard, 
1 conductor. 
The daily mileages are as follows 
Max. Aver. Min. 


km. km. km. 
(miles) (miles) (miles) 
Main lines . . 519 426 333 
(323) (265) (207) 
Branch lines . 460 250 30 


(286) (155) (19) 
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The average daily mileage per railcar 
varies from 220 to 230 km. (137 to 143 
miles) according to the type. 

The percentage of reserve cars is 15. 

Characteristics of the light four-wheel- 
ed railcars 120 or 150-u.p. Ganz or 
M.A.N. engines; tare 24 t. (23.7 Engl. 
tons); maximum speed 85 km. (52.8 mi- 
les) an hour; 59 seats; welded through- 
out. 

The Rumanian Railways have con- 
verted 99 passenger coaches by equip- 
ping them with 120 to 220-H.p. engines. 


Algerian Railways. 


Renault A.B.V. twin railcars — 600 H.P., 
carrying 107 passengers, working a re- 
gular service between Alger, Tizi and 
Ouzou (108 km. = 67.1 miles), and the 
Type 23 Michelines, 96 places, for the 
Constantine-Biskra service, have given 
complete satisfaction on these lines. 

On the metre-gauge lines (penetration 
towards the south) a first regular ser- 
vice with de Dietrich railcars has just 
been started between Biskra and Toug- 
gourt (217 km. = 134.8 miles), where 
steam services come up against serious 
difficulties owing to the bad water sup- 
ply and the long desert run (fine sand 
getting into the motion). 

The run is made in 3 hours 8 minutes 
(local service saving 55 % of time on 
the steam train). 

Characteristics of the de Dietrich rail 
motor trains 


—1 motor van on two four-wheeled 
bogies, which can also be used for goods 
services. 

— 2 Saurer (or Sulzer) diesel engines of 
300 H.p., each coupled to 1 generator feeding 
the two electric motors mounted on each 
of the bogies (Oerlikon electrical equip- 
ment). It can run with only one motor 
driving. One luggage compartment, one 
mail compartment, and 2 driving compart- 
ments are provided; the engine room is 
protected against sand. 

— one trailer consisting of 2 bodies on 
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3 four-wheeled bogies; 114 seats, 26 being 
1/2nd class. A buffet-bar. 

Weight of the whole set: 80 t. (78.7 Engl. 
tons). 

Authorised speed 105 km. (65.3 miles) an 
hour, although nothing was done to the per- 
manent way; the speed limit for steam lo- 
comotives is 60 km. (37.3 miles) an hour. 

Performance during trials: 45 km. (28 
miles) an hour reached and sustained on a 
1 in 37 gradient. 

Railcar stopped in 15 seconds and 200 m. 
(220 yds) from a speed of 90 km. (56 miles) 
an hour on the level. 


There are two such sets in service. 

The stock will be completed by two 
motor vans to work the goods traffic. 

Similar stock is now being designed 
for service on the Oran—Colomb-Béchar 
ime. 


Tunisian Railways, 


On the standard-gauge lines : Renault 
A.B.J. railcars, 265 to 300 H.e. Maximum 
daily distance covered : 490 km. (304 
miles); average 392 km. (244 miles); 
minimum 188 km. (117 miles). Aver- 
age per railear for the whole stock : 215 
km. (134 miles). 

Tunis-Bizerte service, 98 km. (60.9 
miles), taking 1 hour 43 minutes (com- 
pared with 2 hours 15 minutes by steam 
train) with 11 intermediate stops. 

Tunis-Ghardimaou service, 189 km. 
(117.4 miles), taking 3 hours (against 3 
hours 50 minutes). 

Two crews per railcar. 

On the metre-gauge lines, the complete 
programme, now partly completed, will 
include the following services 


Tunis-Sousse, in 2 h. 15 m., compared with 
3 h. 20 m. by steam train; 

Tunis-Sfax, in 3 h. 50 m., compared with 
(3 lay 5) Tas 

Tunis-Gabes, in 5 h. 55 m., compared with 
WG) I, 4455 isa. 

Tunis-Tozeur, in 9 hours, compared with 
alg) lor, Zisy ioni.e 
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Tunis-Kaloa-Djerda, in 4 hours, compared 
with 7 h. 25 m. by steam train. 


For these services, twelve 400-u.p. de 
Dietrich twin railcars will be required, 
some of which have already been deliv- 
ered: 


Daily mileage : 


Ay. rage 

Maximum, Average. Minimum, hole Stoel: 
640 km. 423 km. 300 km. 250 km. 
(398 miles) (263 m.) (186 m.) (155 m.) 


Chief characteristics of the railcars 


Length 29.73 m. (97 6 1/2”) — standard 
loading gauge; two bodies on 3 bogies, the 


two outer driving — two 200-H.P. engines — 
Weight empty 46 t. (45.3 Engl. tons) — 
102 seats. 


Meals are served on certain railcars. — 
Special care has been given to the heat 
insulation. 


At the present time on the Tunisian 
Railways, the daily mileage covered by 
railcars is 2357 (3793 km.), compared 
with 570 miles (918 km.) by steam 
trains. 


Indo-China and Yunnan Rys. 


Single-track metre-gauge system. 

— Haifong-Hanoi service 102 km. 
(63.4 miles) 

3 express railcar services, taking 1 h. 
dom, and 1 h. 59 m. with 3 or 5 inter- 
mediate stops respectively (compared 
with 2 h. 50 m. by steam train, with 4 
stops). 

2 semi-express railcar services, taking 
2) lie 15) 1a, OP 2, ile Day Tit await (ho oie @) shane 
termediate stops; 

Total ) railcar services compared 
with 1 steam service in 1934. 

Railears used : 5 Decauville railcars 
with one or two 140-H.p. Saurer diesel 
engines; 50 seats. 

— Ho-K’eou-Yunnanfou service (465 
kcttie e259 smiles): 

1 railcar service twice a week, taking 
12 h. 1 m. in the Yunnanfou direction 


VI—9 
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with 20 stops, one stop lasting 51 minu- 
ICS une! WA In, i7/ mn, iasoyan Yunnanfou, 
with 19 stops, one of 1 h. 2 in. 

Railcars used : 2 Michelines, 1 with 15 
seats and 24-H.p. Panhard engine, and 1 
with 37 seats, 46-H.p. Hispano engine. 


Belgian National Light Rys, Co. 


The stock of railears works daily 
39 000 tr.-km. (24 230 train-miles) com- 
pared with 118 000 tr.-km. (73 320 train- 
miles) for the electric motor coaches, 
with an average distance of 275 to 300 
km. (171 to 186 miles) per railcar per 
day (maximum 400 km. = 250 miles). 


The railcars used can haul 1 to 5 trail- 
ers according to the gradients on the 
line. 

Running as a single unit, a railcar can 
sustain an overall speed of 35 km. (21.7 
miles) an hour on hilly lines. With a 
trailer this speed falls to 28 km. (17.4 
miles) an hour. 


French secondary Railways. 


The French secondary railways now 
work more than 5 800 km. (3 600 miles) 
of line served by railcars. 

On the Ist July 1938, the total stock of 
railcars numbered 258 units, the power 
of which varied from 135. to 150 upe., 
with a few reaching 300 H.p. The power 
is 10 H.P. per ton and more than 12 u.p. 
in the case of two Billiard railcars with 
a 250-H.p. C.L.M. diesel engine. Most of 
these railcars can haul either an ordina- 
ry coach or a specially designed vehi- 
cle: 

The results obtained have been tho- 
roughly satisfactory : 

In 1937 the railcars ran 12 000 000 km. 
(7 457 000 miles) at an average speed of 
between 35 and 40 km. (21.7 and 25 mi- 
les) an hour [compared with 20 km. 
(12.5 miles) an hour for the former 
steam trains]; the maximum _ speed 
reached 70 km. (43.5 miles) an hour and 
more, whereas with steam traction it 
only reached 50 km. (31 miles). 

In 1937 the total cost varied between 
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Tunis Station. 
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— ReNAULT railears, and pe DierricH railcars adorned with flags. 


§ 


Naedeneceny 
sit ae 


DIETRICH diesel-electric motor train, Algerian Railways. — Opening of the 
Biskra-Touggourt service on January 31st. 1939. 
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1 and 2 francs per km. (1.60 and 3.20 
fr. per mile) according to the power of 
the car, compared with 4 to 5 francs 
per km. (6.40 to 8 fr. per mile) for 
steam operation. 

In the case of the double 250/300-n.p. 
railcars used by the Provence Railways, 
the cost was 3.30 fr. instead of 9.10 fr. 


Railways in Portuguese East Africa, 


The six 140-nH.p. diesel-electric railcars 
with 110 seats belonging to the Portu- 
guese East African Railways work a to- 
tal of 836 miles a day, and about 167 
miles per day per car. 

The Michelines used by the Mozambi- 
que Railways cover on the average 207 
km. (128.6 miles) a day, and the Hud- 
son railcars 63 km. (39 miles) a day. 


(B) Meeting peak traffic with railcars. 


This problem has two very different 
aspects according to whether it is a ques- 
tion of large capacity triple or quadru- 
ple railcars, or single or double railcars. 
Obviously with the former the necessary 
capacity can easily be obtained by 
coupling together two, three or four sets, 
like in Holland. The peak traffic pro- 
blem is solved in this way without diffi- 
culty and without undue expense. 

Here we will deal in particular with 
the problem of peak traffic working 
with single or double railcars, which 
concerns most of the Railways, and has 
been solved in various ways, at the cost 
of difficult and often expensive operat- 
ing conditions. 

We will leave aside the high-speed 
railcars normally employed for services 
with important traffic partly worked by 
express or semi-express steam trains at 
relatively frequent intervals : The Man- 
agement can, in fact, limit the number 
of seats available on these special rail- 
cars when they are first introduced, and 
by giving the passengers facilities for 
booking their seats in advance, oblige 
the others to travel by the ordinary 
trains when the railcars are full up. 
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The only problem that will be invest- 
igated therefore is that of meeting peak 
traffic with single or double railcars 
working express services on cross-coun- 
try lines, or a local service on seconda- 
ry lines, in the place of the former steam 
trains. Here it is not usually possible 
to limit the number of seats offered, as 
the railway is obliged to carry all the 
traffic offering. 


Technical solutions, 


The various technical solutions sug- 
gested are 


(a) When a rush of traffic is expect- 


ed, replacing the’ railcars by steam 
trains : a simple but expensive solution 


which supposes that the existing steam 
stock has been retained after the rail- 
cars were introduced, and is conse- 
quently badly used; 

(b) Running an additional steam train 
after the railcar, over the often rather 
short section whereon the number of 
passengers exceeds the capacity of the 
railcar : this is the solution employed 
by the Belgian National Rys. Co. It is 
more ingenious, but just as expensive as 
NS iiPSies 

(c) Adding to the railcar, when it has 
sufficient power, a trailer specially 
designed for this purpose or not : solu- 
tion recommended in Rumania and 
France. 

(d) Coupling the railcars together, 
with or without trailers in addition; 
this solution is often adopted in France 
and Italy; 

(e) Running railcars kept specially 
available for traffic peaks, the mainte- 
nance work in the shops being specially 
organised to free as many vehicles as 
possible for days of rush traffic. 

We will now consider each of these 
solutions in turn. 


Solution (a) is often the only one pos- 
sible when the traffic peak is particular- 
ly important. It involves frequent traf- 
fic delays, as the heavier trains cannot 
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run to the regular railcar timings. When 
used for cross country services, this 
drawback often becomes of great im- 
portance, as it is on such services that 
the railcar saves the most time. 

Solution (b) which avoids some of the 
drawbacks of the previous solution, rai- 
ses the same problem of the reserve 
stock and staff to be retained all the 
time, and getting them ready when 
wanted. 

Solution (c), if it is to be a real one, 
presupposes that a trailer is not normal- 
ly required. In other words, the trailer 
must be available for peak traffic and 
not required for regular service (out- 
side rush hours); in addition, it must 
be available at the right place, i.e. where 
an unexpected rush occurs; consequent- 
ly the trailer is generally poorly utilised. 
There is also the drawback of having 
special trailers, which must necessarily 
be limited in number and so cannot be 
distributed amongst a large enough 
number of stations. 

In addition, poor use will be made of 
the power of the railcar which can haul 
a trailer, on days when the latter is not 
required, unless the railcar can then be 
made to share in the goods traffic by 
hauling wagons, as do French standard 
railcars. 

Solution (d) implies having specially 
designed or equipped stock (simple and 
ingenious solutions have been put for- 
ward during the last few years). 

Solution (e), which requires very ca- 
reful organisation of the work in the 
sheds, means that the Running Depart- 
ment will have to deal with the problem 
of additional services, unless the cars 
can be coupled together. This problem is 
often insoluble on single-track lines, 
even if there is little traffic; it is diffi- 
cult, and often very costly to solve on 
lines with heavy traffic (very close 
timings, leading to all sorts of delays, 
‘difficulty of accepting and shunting in 
large stations, expensive holding up and 
delays to goods trains, etc.). 
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The economic point of view. 


Solutions (d) and (e) which assure 
the proper utilisation of the railcar 
stock are the most economical : unfor- 
tunately they are of limited efficiency, 
as the railear stock which can be made 
available for periods of rush traffic 
amounts to 30 or 40 % at the most of the 
stock required for the regular services; 
on the other hand, single railcars can 
rarely be coupled up into sets of more 
than 3 cars. 

Certain services where 80 to 100 % of 
the seats are always occupied, at peak 
periods require 200-300 and even 400 Yo 
more. 

The Railways calculate « co-efficients 
of replacement » equal to the quotient 
of the kilometric cost of the steam train 
and that of the railcar. As long as the 
number of railcar services does not ex- 
ceed the product of the former train ser- 
vices by this coefficient of replacement, 
they generally admit that the expenses 
are equal, and that at the same time they 
reap the advantage of the greater num- 
ber of passengers attracted by a more 
frequent service. 

As a matter of fact, experience has 
shown that it is necessary to keep much 
below the theoretical coefficient of re- 
placement, owing to the necessity for re- 
taining steam stock for such peak pe- 
riods, which has a very adverse influen- 
ce on the balance sheet. 

It is interesting to inyestigate from the 
theoretical point of view, taking only the 
inclusive operating cost into account, 
the real boundary between the field of 
the single and the twin railcar, and that 
of steam traction respectively. 

With the aid of the kilometric costs 
given in Chapter IV hereafter for the 
types of railcars used by the French Na- 
tional Rys. Co. for the semi-express and 
local services and for the corresponding 
steam trains, it is possible to draw up 
the graph hereafter, showing the costs 
per kilometre of the services in terms 
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of the number of passengers to be car- 
ried. 

Obviously the conclusions to be 
drawn from such a graph cannot be 
either formal nor of general application. 
But it does make it possible to define 
the elements of a balance sheet in the 
concrete case of a line with given traf- 
fic (average traffic, peak traffic). 

Where the average traffic is less than 
70 passengers per service, and the peak 
traffic is never more than double this 
number, a railcar with 70 seats (300 
H.P.) is very advantageous, if the peak 
day requirements can be met by means 
of supplementary railcars made availa- 
ble for such days. 

If the peak traffic is of about 150 pas- 
sengers, a railcar with 75 seats — Slan- 
dard 600-H.p. type — which can be 
coupled up with a trailer is indicated, 
but the cost of the service at slack pe- 
riods is considerably increased. If the 
average traffic is 120 passengers and 
weekly peak periods greatly exceed 150 
passengers, the single railcar which can 
be coupled up with another car or with 
a trailer is no longer an economical 
solution. 

However, the advantage of the railcar 
from the point of view of speed may 
make it possible to exceed this theoret- 
ical boundary, especially in the case of 
feeder or pick up services which have 
the great advantage of better attracting 
the clentele towards the paying express 
services or make it possible to make 
savings on these express services (elim- 
ination of stops). 

This graph brings out the rapid fall- 
ing off of the economical value of the 
single railcar compared with the train 
when the number of passengers to be 
carried increases (this is important in 
the case of constant traffic, but still 
more so in the case of a very variable 
traffic). 


The problem of peak traffic in practice. 
To sum up, the problem of peak traf- 
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fic is a matter of the number of seats 
available from certain given stations 
either at a definite hour (connections 
to be made) or in a fairly short period, 
a few hours for example. 

The problem of peak traffic therefore 
is a problem of available stock, which 
must be ready at convenient points and 
hauled as cheaply as possible. 

For the operating to be economical, 
the total stock must be as small as pos- 
sible, i.e. a steam stock poorly used 
outside peaks periods should not be 
maintained side by side with a stock of 
-ailcars part of which is kept in reserve 
on sidings or in the depots on peak days. 

In the case of Companies possessing a 
big stock of railcars, the practical rules 
would appear to be as follows : 


1. First and foremost the total stock 
of railcars must be used to the greatest 
possible advantage, i.e. the whole stock 
must be in working condition on days 
of peak traffic, the greatest possible 
number of services must be worked 
with this stock first of all (solution e) 
by coupling it together if the design per- 
mits, (solution d) in order to congest 
the running roads to the least possible 
extent. 


2. Those railcars which can haul trail- 
ers, must be used for this purpose on 
days of peak traffic (if need be carria- 
ges of the old stock should be attached). 


3. After this recourse may be had to 
the steam trains, but only in so far as 
the number of passengers to be carried 
exceeds the total number of seats in the 
railcars. 


4. The Companies owing triple and 
quadruple railcars with 2nd and 3rd- 
class compartments, which can be coupl- 
ed together, have no difficulty in meeting 
peak traffic with such stock, and conse- 
quently do not have to resort to steam 
traction on such occasions, 
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56-seater twin MIcHELINES photographed at speed on the Paris-Brest line. 


96-seater MICHELINE leaving the Saint-Lazare Station (Paris 
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(C) Maintenance and garaging of railcars. 
Periods out of service. 


1. Maintenance programme and time out 
of service, 


Belgium. 
The maintenance cycle is computed in 
months. 


The average monthly distances cover- 
ed are 

— 18000 to 20000 km. (11200 to 
12500 miles) for ithe triplets for high- 
speed main-line services; 

— 9000 to 10 000 km. 
miles) for the other 


(5 600 to 6 250 
railcars. 

The maintenance programmes are as 
follows : 


Triple railcars. 


(a) Overhaul of the engine in the cen- 
tral shop and light overhaul of the bo- 
gies (taking up play in the boxes and 
brake rigging, if need be returning the 
guiding wheel tyres) — every 3 to 4 
months [every 60 000 km. (37 300 miles) 
or over if possible]; 


(b) Overhaul of the engine at the cen- 
tral shop. 

General overhaul of the railcar (in 
particular the electrical equipment) ; 

Thorough overhaul of the bogies 
(squaring up, returning the tyres) — 
every 6 to 8 months (120000 km. = 
75 000 miles). 


(c) Complete overhaul of the body 
(repainting the interior if necessary) — 
every two years 

(da) Commicnn overhaul of the body 
(repainting the outside if necessary) — 
every four years. 

The labour required for maintenance 
is estimated as 26 man-hours per day, 
plus 48 man-hours per week for perio- 
dical inspection and small repairs, in 
the case of @ triplet. In the case of a 
twin railcar, these times are 18 man- 
hours and 22 man-hours respectively. 
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The railcar is out of service 

— for weekly work : less than one 
day; 

— every 3 months : 6 working days; 

— every 6 months : 25 working days; 

— once a year : 25 working days. 


Single railcars (other services). 


(a) Summary inspection of the bogies, 
returning the tyres — every 6 months; 


(b) General overhaul : 


Every year. — The body is repainted 
inside every two years, and outside eve- 
ry 4 years. 


The labour required for this mainten- 
ance is estimated to be 12 man-hours 
per day plus 18 man-hours per week for 
periodical inspection and sundry re- 
pairs. 

The railcars are out of service 

— for weekly work : 1 day; 

— every 6 months : 6 days; 

— every year : 12 days. 


France. 


The various operations follow the cy- 
cle given below : 

General overhaul : after working 
150 000 to 300 000 km. (93 000 to 186 000 
miles) ; 

Intermediate overhaul : half way be- 
tween two general repairs in the case of 
railcars running 200 000 to 300000 km. 
(125 000 to 186000 miles) between gen- 
eral repairs. 

Periodical inspections : 
30000 km. (15 500 to 18 600 miles) and 
3.000 to 5000 km. (1 860 to 3100 miles). 

Daily inspection. 

Occasional repairs. 

The following remarks should be add- 
ed 


after 25 000 to 


(a) The mileages run between repairs 
are averages, the actual mileages vary- 
ing a little according to the type of rail- 
car, the service worked, the climatic 
conditions, garaging conditions, etc. 

As regards the periodicity of heavy 
repairs, the aggregate distance covered 
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is preferably 240000 to 300000 km. 
(155 000 to 186000 miles), with inter- 
mediate repairs after 120000 to 150 000 
km. (77500 to 93000 miles), this being 
more economical and keeping the rail- 
cars out of service a shorter time. 

(b) The railear workings are so 
drawn up that the vehicles are inspected 
after a mileage of 600 to 800 km. (370 
to 500 miles) (according to the service 
worked), either in the depot to which 
they are worked, or better still, in the 
depot to which they belong. 

The time taken for this is 
hours. 

In addition, it is essential to make 
provision for holding the railcars in the 
home depot for about 8 hours every 
1000 to 1 200 km. (620 to 756 miles) for 
sundry jobs. 

(c) Every 3 000 to 5 000 km. (1 860 to 
3100 miles) there should be an interval 
of at least half a day, and if possible a 
whole day, in which the railcars can be 
held in the depots. 

For the inspection after 25000 to 
30 000 km. (15500 to 18600 miles) a 
minimum of about 5 days must be allow- 
ed. These are the inspections thal 
should be carried out as much as possi- 
ble during the week, in order to make 
the railcar available for the extra traffic 
on Saturdays and Sundays. 


about 4 


Rumanian Railways, 


General overhaul-after “every 70 000 


km. (43500 miles) worked. 

The railcar is out of service : 

3 hours daily for inspection and re- 
pairs; 

4 days after 35 000 km. (21 750 miles) 
have been run; 

10 days after 70000 km. (43500 mi- 
les) have been run. 


Italian Railways, 


Careful overhaul of the engines every 
32 000 km. (20000 miles). 


The wear of the cylinders and bear- 
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ings in particular is measured. This 
makes it possible to ascertain whether it 
is necessary to stop the railcar for heavy 
repairs at the end of the next 32 000-km. 
(20 000 miles) stage. 

According to the type, these heavy re- 
pairs take place every 100000 to 250 000 
km. (62 000 to 155 000 miles). 

They include lifting and checking all 
the power plant and the whole of the 
car equipment. 


Careful 


periodical inspection every 
8 000 km. (5 000 miles). 
Simple overhaul every 4000 km. 
(2 500 miles). 
Netherlands Railways, 
General overhaul every 115000 to 


120 000 km. (71500 to 75 000 miles). 


Periodical maintenance, every 7 days 
(after some 6000 km. = 3700 miles); 
set out of service for a day; engine and 
auxiliaries carefully gone over, as well 
as the electrical equipment, auxiliaries 
(and various light repairs), by a gang of 
8 men. 

Daily maintenance, 1 3/4 hours at the 
beginning and 1 1/2 hours at the end 
of the day, by one man. In service, 
during stops, 2 hours are devoted to 
checking the engines, brakes, couplings, 
and fuelling. During the night, 3 to 4 
hours labour employed on inspecting 
the engines, light repairs, replacing bra- 
ke shoes. 

Days out of service for repair or pe- 
riodical maintenance, 26 % of the days 
in service. 


Algerian Railways. 


General overhaul 120 000 km. 
(75 000 miles). 
Inspection every 60 000, 30000, 4 000 


km. (37 300, 18 600, 2500 miles). 


every 


Tunisia. 
In the case of standard-gauge railcars, 
general overhaul of the vehicle every 


300-1.p. DECAUYVILLE railear working local services on the Versailles-Dreux section. 


Renautr A, EH. KK. railear at the Noisy-le-See depot. 
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240 000 to 280000 km. (155000 to 
174 000 miles). 

The engines are exchanged every 


120 000 to 140000 km. (75 000 to 87 000 
miles). 


As regards narrow-gauge railcars, ge- 
neral overhaul of the vehicle every 
100000 to 120000 km. (62000 to 
75 000 miles). 


Belgian National Light Rys. Co. 


A general overhaul every 150000 to 
200 000 km. (93 000 to 125 000 miles). 

Light repairs every 40000 to 50 000 
km. (25 000 to 31.000 miles). 


Djibouti — Addis-Abbaba Rys. 


Complete overhaul of the engine re- 
quired every 25000 km. (15500 miles) 
(stock of 4 Fiat railcars with two 115- 
H.P. diesel engines on two driving bo- 
gies). 


2. Pereentage of the stock of railcars 
in actual service. 


The following table shows the percen- 
tages of days the railcars are out of 
service for maintenance, repairs, etc. 


: Proporiion 

Railways. of days out of 
service. 
5 Wem ares. 1 al 6 Ee Tene 21 % 
Belgium ie Ler 29 Be 
: Simele MIS |... 22 % 
Gamo. os Ale Se ae ee 27 % 
JRUTEUL Ms eh hag ee 6 8 ee ll % 
Epa eae SA Bette EE 5 LE 26 % 
Belgian light {Dieses 2 i Yo 
Railways | Petrol. . . 14 % 
HUGG. IRIS 2 6 Po ee 25 % 
Tunisian standard gauge 28 % 
Rys. narrow gauge . 31 % 


Consequently, 20 to 25 % of the stock of 
railcars is normally undergoing heavy 
repairs or overhauls in the shops. 
Taking into account the railcars kept as 
spare to meet the possible breakdown of 
a railcar in service, the number of rail- 
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cars in regular service every day is only 
about 50 to 60 % of the total stock. 

With the more recent types, working 
almost irreprochably, and the railcars 
grouped in a small number of depots, it 
does not appear necessary to have any 
cars in reserve, or a very lower propor- 
tion at most (for instance 5 % of the 
stock should be sufficient). 

With the modern types of railcars, 
7a % of the stock should be in regular 
i.e, in daily service. 


3. Garaging railcars. — Maintenance, — 
Refueliing. — Protection against cold. 


The great majority of the Railways as- 
sign each railcar to some particular de- 
pot, having adequate maintenance equip- 
ment, and to which its working pro- 
gramme frequently brings it back. Some 
Administrations endeavour to group the 
vehicles into as large as possible « rail- 
car centres »; this means that the oper- 
ating and maintenance conditions are 
then particularly satisfactory, owing to 
the great number of railcars under the 
control and management of one and the 
same organisation. 

Nowhere does the distribution of the 
railcars amongst a small number of de- 
pots involve costly light mileage. 

For protection against cold, the foll- 
owing steps are taken according to the 
climate 

— Closed and heated garages (steam 
radiators, hot air circulation, possibly a 
stove) ; 

— Closed garages, not heated; 

— « Catalytic » heaters in the engine 
rooms; 

— Keeping the independent heating 
plant working, if the railcar is so equip- 
ped; 

— light running of the engines at in- 
tervals during long stops. 

All the Companies are gradually im- 
proving the equipment of the depots or 
railcar centres for refuelling, mainten- 
ance and preparation of the cars. 
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The most up-to-date installations in- 
clude : 


— Underground fuel tanks, centrifug- 
al purifying or filtering equipment, fuel 
supplied from electric or hand pumps, 
or from compressed air pumps (worked 
by the railcar) ; 

—— Pressure oil and grease lubricators; 
pneumatic sandbox fillers; electric 
pumps for cleaning of the bogies 
and lower part of the body; battery 
recharging plant; equipment for check- 
ing the electrical apparatus; air pumps 
for the tyres (Michelines) ; stands at 
which the fuel injection pumps are 
checked and regulated, and the nozzles 
gauged; machines for grinding the val- 
ves; benches for testing the electro-val- 
ves of the starter, flexible pipes, etc. Spe- 
cial railcar washing plant; special hand- 
ling and lifting devices (rocking crad- 
les for holding the engines, jigs for use 
in repairing the details). Such exten- 
sive equipment is. only justified in the 
case of fairly large centres. 

—— Equipment for pre-heating the rail- 
cars by air from a gasoil heater (Italian 
Rys.). 


(D) Annual mileage and amortisation 
of railcars. 


1. Annual mileage. 


In 1937 (page 1435/1913 of-our re- 
port) (4) we stated that the annual di- 
stance covered by the most-tp-to-date 
railcars generally exceeded 100 000 km. 
(62 000 miles), and reached 132 000 km. 
(82 000 miles) per vehicle in the case of 
the most fully used railcars. 

These figures are in themselves rather 
low, and much lower than those for si- 
milar stock on the American Railways. 

This is due to the fact that in these 
parts the Operating Department rarely 
has to work a series of long-distance 


(1) Bulletin of the 
May 1937. 


Railway Congress. 
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railcar services the most favourable 
service investigated for railcars and 
tested several times (though it has ne- 
ver actually been introduced owing to 
the economic crisis) was the Paris-Bou- 
logne-Basle service, the up journey 
being made the following day, using 
a triple railear, the whole journey re- 
presenting about 1200 km. (750 miles) 
per day. There is no doubt that such 
a service, which would have meant 
3 or 4 successive locomotives with steam 
traction, would have really proved the 
worth of the railcar and given extreme- 
ly interesting total costs. 

In practice in Europe a stock of rail- 
ears which has to assure all sorts of ser- 
vices, express and local, is hard put to 
it to exceed an average of more than 
200 km. (186 miles) per day per vehicle 
of the stock. The figure of 401 km. (249 
miles) has however been obtained as an 
average in the case of the 40 Dutch tri- 
plets; and that of 260 km. (161.6 miles) 
was kept up by the French Rys. (North- 
ern Area) during the first 9 months of 
1938, as an average for its 83 railcars. 

During the same period, the Western 
Area, with its 230 railcars did not ex- 
ceed 220 km. (136.7 miles) on the aver- 
age per railcar (whole stock). The Bel- 
gian average is 225 km. (139.8 miles) ; 
the Italian is 202 km. (125.5 miles) (pro- 
bably on account of the large proportion 
of secondary services). 

The average mileages would be appre- 
ciably higher if the railcars were group- 
ed in a smaller number of depots, as 
each depot has to keep one railcar in re- 
serve to meet breakdowns which are be- 
coming more and more rare, so that one 
spare railcar for every 40 to 50 in ser- 
vice should be sufficient in practice. 


2. Total mileage of the oldest railcars. 


In 1937 (page 1434/192) we also gave 
the total mileage of the oldest classes of 
railcars, this being nearly 600000 km. 
(372 000 miles) per vehicle for certain 
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Belgian classes, and 300 000 km. (186 000 
miles) for certain French classes. 

These figures have been greatly ex- 
ceeded to date, as the opposite table 
shows. 

In view of the present condition of 
these vehicles, which generally speaking 
is excellent both as regards the bogies 
and body framework, and the motor 
gear, it seems likely that the series listed 
in this table will be out of date or too 
old to be maintained in their present 
services long before they are worn out. 


3. Amortisation of railcars. 


The question of the amortisation of 
railcars is very important, since it is an 
essential factor in the total cost. The 
Managements have prudently included 
in their calculations low conventional 
mileages for calculating the depreciation 
charges per mile worked. : 

The table below gives the railcar life 
reckoned by various Companies for cal- 
culating the total cost per mile. 


(E) Railears under construction. 
The question of comfort, 


Table F shows the chief types of rail- 
cars under construction for the various 
Railways, giving as far as possible the 
number of units in service, under con- 
struction, or proposed. 


T nm Tinie eee 
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Average 


z mileage per 
Date put) yailear in 

into the class at 
service, | the end of 


km. (miles } 
Se em 


BELGIUM 


|3. Sentinel. 1930 673 199 
(418 814) 
730 605 
(466 413) 
489 923 
(304 430) 
587 690 
(365 180) 


2 BVA Mathach 1930 


14 La Brugeoise-Maybach 1933 


1] A.S.HA. 1932 
3 La Brugeoise-Maybach | 

triplets . ~ ‘ 290 663 
(180 613) 


1936 


3 Baume et Marpent tri- 
plets . Ponsa 1936 255 982 
(159 063) 
FRANCE. 

36 Renault V.H. 


Area). 


(West. 
1934 


10 Renault A.B J.(North. 
Area) 1936 
(194 289) 
eae alan 
(274 226) 
332 030 
(206 318) 
202 377 
(125 754 
299 385 
(186 033) 
362 318 
(194 069, 
254 544 


8 Michelines, 36-seater | 1933-35 


8 de Dietrich 1935 
16 Aciéries du Nord . 1936 
10 Bugatti, 800 me. 1933-36 
6 Oharentaises . 1933-34 


UPAR ica. aS 6 


8 Franco-Belge, 
ete. (158 169) 


Be TY ane ° Amortisation 
epee ae provided for Remarks. 
: : after 
a a fe 
France High-speed 1 200 000 km. Certain low-powered railcars, of 
services. (745 700 miles) old design, light construction, 
not comfortable, were written 
Express services. 900 000 km, off after about 500000 km. 
(559 200 miles) (310 000 miles). 
Local services. 700 000 km. 
(435 000 miles) 
Belgium . Engine and Certain engines have been in ser- 
transmission vice 10 years already and ap- 
10 years. pear likely to last 20 years. 
Coachwork, A metal body may last 40 years. 
30 years. 
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pet; ce, : Amortisation 
Administra- Type ot provided for are 
tions. railear. Ane 

Se eS — ee 

4 io 0%; rail- 8 years. According to the first ealeula- 

oe a Caen ; tions the life was not expected 

engine. to exceed 6 years (500 000 km. 

E — 310000 miles)) for the first 

railears which were of very 

licht construction. Experience 

has shown that careful main- 

tenance gives a life of more 

than 8 years. It may be ad- 

mitted that the railears will be 

out-of-date as a type before 

their actual condition makes it 

necessary to scrap them. 
Jugoslavia 1000 000 km. 350000 km. (217500 miles) for 
(621 400 miles) the power plant. 

Belgian Light 1000 000 km, 
Rys. (621 400 miles) 


First of all here are some figures 
showing the increase in the numbers of 
railcars during the last few years 


eee eee 


the extension of four-wheeled 15-ton 
railears for secondary lines. 
France is concentrating in particular 


Ste Belgiu m, France. 7 i 
— Nein Sanoual Holland. Italy. Rumania. Total. 
» ys: _ Rys. 
Company. Company. 
1932 7 24 0 6 23 60 
1933 22, 34 0 15 31 102 
1934 31 88 28 95 31 273 
1935 32 230 40 (1) 164 100 566 
1936 42 354 40 (1) 29] 182 (2) 909 
1937 42 537 AQ (1) 450 200 1 269 
1938 42 645 48 (1) 79 207 (2) 1 521 
ey 42 700 48 (1) o79 207 (2) 1576 


Table F shows the tendency amongst 
the different Railways to reduce the 
number of types. 

In the future, Belgium is considering 


(1) 40 of which are triplets. 
(2) 99 of which are carriages 
with an internal-combustion engine. 


equipped 


on two types of railcars, both bogie ve- 
hicles, one derived from the standard 
5/600 H.P. type, capable of hauling 45 to 
50 t. (44.2 to 49.2 Engl. tons) at 100 km. 
(62 miles) an hour on the leyel and at 
75 km. (46.6 miles) an hour (ye 2) il ia 
100 gradient, and the other of about 300 
H.P. with 75 seats, with a maximum tare 
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National Rys. Co. 


O “der 
n order. On order. On order, In service On orden In servi 
ae : on oO} 
Constructional atures = ma ~ ee | ee 
recent r ; Twi > : . Single railears 1¢ 
of recent railcars, in Tripl [wins for Bogie simple Bein dat # Single J 
service or yuilt ae =e ets express, railears for , ‘ O( ce \ Single four- A B.J 
for high-speed semi-express semi-express ines, with wheeled rail- Sole 
services, and local and local a — | cars for secon- Semi-e 


services. services. 4 wheels.| 2 hboe1.es dary lines. 


{ i service 3 ‘ 


Number : S l 28 6 6 ry. 
{ 9 oe 
( le] 6 ) 12 @. (2) | 9 (2) Pay 734) | 
| 
= - 
Number of 3 avail- | Sr 
able 219 136 64 | 50 80 50 44 (1/2) 4 
pent, empty Tetr. 138 (135.8 96 (94.5 45 (44.3) 14 (13.8)| 21 (20.7) 14 (13.8) in workin 
(Engl.) ton: | 29 to 
| (28.5 to 
| } 
Weight per s ker. 650 (1 433 713 (1572 708 (1561) |280 (617)|275 (606)| 280 (617) 554 (1 
(1b.) | 
Power/weight ratio (HP. | 
meen) . . . kl, 7.6 6.6 6.7 | 6.5 1.3 | 6.5 10. 
Number and inge 2 motor bogies,| 2 motor bogies, motor bogie,| 1 pair 2 motor 1 pair of 1 motor 
ment of wheels 4 carrying 1 intermediate| 1 carrying bo-} of | bogies, driving wheels. ] carrying 
bogies. carrying bogie.| gie, driving; each 
| wheels. | with | 
| | one pair| 
jof driving} 
| | wheels. 
Kind and power of en- 2X600 H.P. 2X365 H.P 365 HP, 135 EP, 135 H.P. Dk AGS 
gines, Brossel Brossel Lies ney 
CLIese 


Type of transmission. 


Hydraulic, 
Voith. 


Mechanica 


Winterthur 


Mechanical, 
Winterthur 


Mechanical, 
Brosse] | 


Mechanical. 


Brossel 


Mechan 
4 synchr 


Maximum 
(miles) p.h. 


(1) The characteristics relate to railcars under construction. 


or Cotal or Cotal gearbox. gearbox, speeds ge 
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140-H.P. 


Belgian National Rys. Co. 


Interior of BrossEeL 80-seater railear. 


80-seater 4-wheeled Brosser railear for secondary lines, 
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Driving cabin of Brosser railear. 


of 35 t. (34.4 Engl. tons) which can run 
as twins at 120 km. (75 miles) an hour 
on the Jevel and at 60 km. (37.3 miles) 
an hour up a 1 in 50) gradient. 

Holland is adopting five-unit sets 
which can be coupled up with the tri- 
ple sets. 

In Italy, where a series of 200 iden- 
tical vehicles have been ordered, all 
with two engines, of a very light type, 


capable of hauling trailers, a body is 
now being designed capable of being 
used with different types of engines. 

In Rumania, where the whole stock 
with the exception of 7 units consists of 
four-wheeled vehicles, it is now propos- 
ed to develop the eight-wheeled type. 
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Interior of Brepa electrotrain. 


As regards railcars under construc- 
tion, one of the chief preoccupations of 
the Railways is to give passengers at 
least the same comfort as on the trains. 

The problems of heat and sound insul- 
ation, interior arrangement (open or 
closed compartments), heating and ven- 
tilation, are being solved after careful 
research and in the most up-to-date way. 
These questions were dealt with in de- 
tail in our 1937 report, so we will not 
discuss them one by one. 

Amongst the problems relating to 
comfort, the most important in our opi- 
nion for railcars, as well as for locomo- 
tives and passenger coaches, is the good 
riding of the vehicles, and in particular 
the absence of any hunting. This pro- 
blem is indeed inseparable from that of 
safe running at the very high speeds 
now practised. 


In several countries (France and Hol- 


VI—10 


land) hunting has been eliminated by 
using cylindrical tyres instead of the or- 
dinary tyres coned 1 in 20; other Com- 
panies have adopted an intermediate so- 
lution, with a 1 in 40 or 1 in 100 con- 
ing. These cylindrical or slightly coned 
tyres are now in current use. 

Whether or not the tyres are made cy- 
lindrical, it is a good thing to have the 
bogies constructed in such a way that 
they will not themselves give rise to any 
hunting movements. 

The solution adopted in France for 
the Michelines as well as for certain 
other types of railcars (Bugatti and Stan- 
dard railcars) and recently on the elec- 
tric motor coach for pick-up services on 
the Paris-Le Mans line, which consists 
in making the body rest not on the bo- 
gie centre but on two lateral guides, de- 
serves special mention, as up to the pre- 
sent it has given satisfaction as regards 
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the absence of hunting at the speeds of 
120 km. (75 miles) an hour and over, 
practised with these vehicles. 


* 
* * 


CHAPTER IV. 


Results of the passenger service 
improvements. 


(A) Development of the traffic 
as a result of improved services. 


The Railways covered by this report 
do not possess sufficient statistical data 
to calculate with certainty the develop- 
ment of the traffic due to all the impro- 
vements introduced in the _ services 
during the 1934-1938 period. 

In a great many particular. cases, how- 
ever, countings have been made in the 
course of the months following the im- 
provement of the service on certain li- 
nes. Then the variation in the traffic on 
these lines has been compared with that 
of the traffic over the whole system, and 
an endeavour has been made to draw 
conclusions therefrom. 


In Belgium, the Belgian National Rys. 
Co. found that after the electrification 
of the Brussels-Antwerp line there was 
an increase in the passenger-miles of 
32 % between 1934 and 1938 compared 
with an increase of 22 % for the system 
as a whole. 


In France, the Northern Area found 
that as soon as the Franco-Belge triplets 
were put into service on the Paris-Lille 
line, the falling off in the number of 1st 
and 2nd-class passengers was less mark- 
ed on this line than on all the other lines 
in the Area; in the following years this 
traffic even increased, whereas the traf- 
fic as a whole continued to fall off. Here 
are some of the results : 


(1) In July 1934 — introduction of a 
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high-speed motor train service between 
Paris and Lille and back. 


Number of 1st and 2nd-class pas- 
sengers carried on the System as 
1934 a whole: Decrease of 12 %. 
traffic \Number of Ist and 2nd-class pas- 
sengers on the Paris-Lille line: 
Decrease of 3 %. 


(2) In July 1936 — introduction of a 
second 2nd-class service between Paris 
and Lille and back. 

In October 1936 — a fast steam train 
service was changed into a high-speed 
motor train service between Paris and 
Lille and back. 


Number of Ist and 2nd-class pas- 
sengers carried over the whole 
1936 System : Decrease of 7 %. 
traffic \)Number of Ist and 2nd-class pas- 
sengers carried on the Paris-Lille 
line : Increase of 3 %. 


The Western Area of the French Na- 
tional Railways made some interesting 
observations on its Paris-Hayre and Pa- 
ris-Le Mans main lines. 


On the former, in May 1936 the trains 


between Paris and Rouen had to be. 


speeded up and the number of services 
increased in order to meet road compe- 
tition and recover lost traffic; the new 
operating method consisted in discon- 
tinuing the stopping trains, which were 
slow and expensive, increasing the num- 
ber of express and semi-express trains, 
and serving the intermediate stations by 
means of railcars giving good connec- 
tions at the stopping points of the semi- 
expresses. 

From May 1936 to July 1938, the daily 
mileage of the trains and railcars in- 
creased as follows 


Before May 15th, 1936: 


3 880 km. (2 411 miles) 
1125 km. (699 miles) 


Steam trains 
Railears 


Together 5005 km. (3 100 miles) 
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In July, 1938: 


Steam trains 
iatlicaGs meen 


Together 
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First-class compartment of stainless steel high-speed railear 
of the French National Rys. Co. (Western Area). 


4350 km. (2703 miles) 
1596 km. (992 miles) 


5946 km. (3 695 miles) 


It should be noted that this increase 
of 18.8 % in the mileage was brought 
about more in order to foster new traffic 
than to meet an actual increase. 

On the other hand, a comparison 
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View of driver’s cabin of type 136 MucHELINE electric motor coach. 


made between the number of tickets is- 
sued by the stations on this same line 
during the months of August 1935 and 
August 1936 showed that there was an 
increase of 20.2 %, which seems to pro- 
ve that the improved services actually 
found favour with the public. 

On the Paris-Le Mans line, the speed- 
ing up of the trains and the increase in 
the number of services took place in 
1937 when this line was electrified. Not 
only has the train mileage increased 
[before May 1937 : 6 328 km. (3 876 mi- 
les) for the steam trains and railcars 
daily; in July 1938 : 9294 km. (5775 
miles) for the electric trains], but the 
composition of the trains has been in- 
creased. Over the whole of the Chartres- 
Le Mans section (excluding both these 
stations) there has been a considerable 
increase in the total number of passen- 


gers carried; the figures for 1936 and 
1937 show an increase of more than 
15 %. 

The South-Eastern Area of the French 
National Rys. carried out a very interest- 
ing experiment on the Lyons-Grenoble 
line. 

During the first few months after the 
railcars were put into service, when 
they only worked two additional servi- 
ces (1) (as the P.L.M. had not a suffi- 
cient number of railcars available), not 
only were the traffic and receipts not 
improved, but they continued to decline 
as before, as the additional capacity of 
59 and 60 seats offered by these railcars 
was obviously insufficient, compared 
with the total volume of traffic previous- 
ly taken away from the railway by the 


(1) There were 27 services at that date. 
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motor coach, 


MICHELINE electric 


136 


Diagram of type 


road services on this route. When the 
P.L.M. was able to multiply the services, 
however, the decline in the traffic was 
stopped, and afterwards the number of 
passengers and receipts began to in- 
crease. This increase became still more 
marked when the number of services 
was increased in turn to 33, 42 and then 
46. The increase in the passenger re- 
ceipts under these conditions was 1.84, 
8.16 and 13.54 % respectively. 

The French National Rys. also obtain- 
ed the following results on three other 
sections : 

11 % increase in the receipts after the 
number of services between Pontarlier 
and Gilley was increased from 3 to 5; 

33 % increase in the passenger-miles 
after the railcar mileage was increased 
by 41 % on the Compiégne-Roye line; 

43 % increase in the passenger-miles 
after the railcar mileage was increased 
by 67 % on the Compiégne—La Ferte- 
Milon line. 

The Rumanian Railways found that 
their passenger traffic increased by 
50 % on the lines with little traffic, after 
railcars were put into service. 


The Jtalian Railways consider that the 
traffic over medium distances has great- 
ly increased as a result of the speeding 
up of the services. As a matter of fact, 
they were led to increase as from the 
1st January 1939 the maximum limits for 
the issue of certain kinds of tickets 
[week-end tickets available for 500 km. 
(310 miles) instead of 250 km. (155 mi- 
les) — seasons for officials and students, 
200 instead of 100 km. (124 instead of 
62 miles) — rural market return tickets 
for 150 instead of 100 km. (93 instead of 
62 miles)]. No information can yet be 
given about the results of these measu- 
res which were taken recently. 

The Belgian National Light Rys. Co. 
has found that there was an increase of 
10.7 % in the number of passengers in 
1936 compared with 1935, and 5.8 % in 
1937 compared with 1936 after the reor- 
ganisation of the services (passengers 
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by railcar, goods by steam train) over 
3 376 km. (2977 miles) of lines. The in- 
crease in the mileage was 19.7 in 1936 
compared with 1935 and 4.2 % in 1937 
compared with 1936; the difference be- 
tween the unit costs of steam trains and 
railcars nevertheless made it possible to 
reduce to 62 the number of lines show- 
ing a deficit whereas formerly 84 out of 
166 were worked at a loss. 


French Secondary Railways. — The 
results obtained by the substitution of 
railcars for steam train services are re- 
markable : the increase in the passen- 
ger traffic is 30 to 40 % on the average, 
and in certain cases much more. We 
may mention in particular the Provence 
Ratiways  (Toulon—St.-Raphaél line) 
which in two years (1934 to 1936) 
doubled its traffic. 


The Indo-China and Yunnan Rys. give 
the following record figures relating to 
the results of putting into service 

— 5 railcars including 1 Micheline in 
B33. 

— 1 railcar in 1936, 

— 1 Micheline in 1937, 
for traffic where there is no 4th class 
(in the latter case the steam train has no 
competitors) between Hanoi and Hai- 
fong (102 km. = 63.4 miles) and on the 
Yunnan line. 


June 1939 


between Djibouti and Addis-Abbaba 
from 35 to 23 1/2 hours thanks to the 
substitution of railcars for the steam 
trains) has not experienced any increa- 
se in the receipts attributable thereto. 
Unlike in the previous example, no traf- 
fic has to be recovered from road com- 
petition. 


The Tunisian Railways Co. who has to 
meet very serious road motor competi- 
tion, due above all to the fine highway 
system in that country, in 1936 made 
very great improvements to its passa- 
ger services by introducing railcars on 
its two main lines (Tunis-Bizerte and 
Tunis-Ghardimaou). 

After a year of these new services, the 
increase in the receipts was 9 % on the 
Tunis-Ghardimaou line, and 16 % on the 
Tunis-Bizerte line. The rates, which are 
much higher than the road service fa- 
res, remained unaltered, so that this in- 
crease is due entirely to the improve- 
ments made to the service. 


* 
* * 


The remarks and figures given above 
show that when the number of services 
is increased or the services are improv- 
ed from the point of view of speed, con- 
venience or comfort, there is generally 


Passenger- 


ool 


Passenger- 


- AR, ; =! 
km. miles. Receipts. 


SSE 


( 1933 1 895 156 1 177 616 NO ail SS (Cl BS = TH) 
Haifong-Hanoi line . . . francs). 
| 1938 13 935 136 & 699 048 |137 612.79. 


r ; 1933 924 374 oT, 390 | 22 064.97, 
Ho-ICeou-Yunnanfow line 
1938 Py DAs VAs 105) 713252. 
| 
Road competition on the former line an appreciable increase in the number 
has been completely overcome. of passengers, but this increase depends 


The Franco-Ethiopian Djibouti to Ad- 
dis-Abbaba Ry. which greatly improv- 
ed its passenger services between 1934 
and 1938 (shortening the journey time 


a great deal more on local conditions of 
competition and the fares in force than 
on technical methods used. The railway 
is only certain to profit if the service 
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4 Dutch diesel-electric triple railears coupled together to form a 12-coach train. 


642 BULLETIN OF THE INT. RatLway Concress ASSOCIATION 


can be improved without any additional 
expenditure which as a rule implies the 
introduction of new traction methods or 
the alteration of the operating methods. 


(B) Comparison of the cost per mile 
of trains and railcars. 


We will deal in turn with the services 
on secondary lines and the high-speed 
services, then we will compare steam 
trains and electric trains. 


In our 1937 report, we concluded that 
in a general way the cost per mile for a 
railcar was about 60 % of that of the 
replaced steam train, pointing out at the 
same time that, as the capacity of a rail- 
car was always smaller than that of 
steam train, the cost per seat in the rail- 
car might be higher than that of a seat 
in the steam train. 

In order to give in the present report 
figures as accurate as possible, we drew 
up in agreement with our English and 
German co-reporters a detailed question- 
naire which was sent ta all the Railways 
concerned. From most of them we re- 
ceived very valuable replies for which 
we wish to express our very best thanks. 


1. Railears for other than high-speed 
services. 


Belgium. 


In 1937 we said that the cost of a rail- 
car service was.about 60 % of that of a 
steam train. The figures given for 1938 
give an exact ratio of 59 %, which con- 
firms our previous report. 


France. 


According to the costs for the Est Sys- 
tem, we stated that the ratio for the 56- 
seater Michelines and 210-H.p. de Die- 
trich railcars was 60 %. 


The 1938 figures show a ratio of only 
30 % in the case of 80-100 Hp. single 
four-wheeled railears with 35 seats, 42% 
in the case of 250-300 u.p. bogie single 
railcars with 60 to 70 seats, and 75 % 


for Standard railcars able to haul an- 
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other vehicle, i.e. with practically the 
same capacity as a light train. 

The 1938 figures therefore show a 
more favourable total cost for railcars 
on the secondary lines than the previous 
report. 

A comparison of the purchase prices 
in present values of the various rolling 
stock is also much in favour of the rail- 
car: a single-unit four-wheeled railcar 
costs about 600 000 francs; a single-unit 
two-bogie railcar costs between one 
and one and a half million frances; a 
Standard railcar costs less than 2 Mil- 
lions; on the other hand a metal coach 
costs at present more than a million, and 
a train consisting of a locomotive, a van 
and two metal coaches costs nearly five 
millions, nearly double the price of a 
Standard railcar and its trailer. 


Italy. 

A single-unit bogie railcar with 56 
seats costs 2.35 lire per km. (3.78 lire 
per mile) worked, whereas a speeded 
up steam train consisting of a locomoti- 
ve and two coaches costs 4.92 lire per 
km. (7.92 lire per mile), ice. over 100 % 
more. 

Table G gives the detailed costs of 
railcars on the secondary lines of the 
various Managements and of the corres- 
ponding trains. 


2. Single or twin railcars for high-speed 
services. 
France. 

The comparison was made between a 
500-600 H.p. diesel-mechanical twin unit 
with some 100 séats, such as the double 
Renault type for example, and a fast 
train of four bogie coaches and van, 
with 290 seats. 

The cost per kilometre is definitely in 
favour of the railcar, as it is 50 Toro 
that of the train; the cost per seat how- 
ever is in favour of the train. 


Italy, 


Ultra high-speed services are worked 
by Fiat or Breda single railcars running 
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TABLE G. 
Comparative total costs of railcars and trains working other than high-speed services. 


BELGIUM. FRANCE NETHERL i . ans DAMAS- _ RANCO-ETHIOPIAN D i <a : , . 
. NE TRLANDS. TRA Ts 7 a = FRA} - PpLlAt INDO-CHINA AND YUNNAN F Er BELGIAN NATION 
TALY. RUMANIA. TUNISIA. JUGOSLAVIA. HAMAH RY. RAILWAY. RAILWAYS. MOZAMBIQUE RAILWAY Bri “y par ieace LIGHT 
Train made up g pas. ee -f RAILWAYS CO, 
Single diesel- of 1 locom. one} A-class sin-|B-class_ sin- C-class single |Train made ; ues Ws. Dieterich | | nk ee ee 
Seceianacet 15*/2™ class 46-] gle diesel- gle diesel- diesel- up of one Picornell eniataera| Light speed- Ginele four SES Steam train Diesel- Ste: trai railears with Fiat Pace ad Decauville v . | Steam train | 
bogie seater coach. 2] mechanical | mechanical mechanical 4-6-0 loco- Dine sisting of :| Breda Abn ed-up steam) wheeled INS} consisting | mechanical Stare two 105-H.P. + ae ; Semi-express, railears |, Micheline Light , 260-HLE | Klectric aie : 
Train composition. aalenrh 3rd-cl. 50-seater] 4-wheeled | bogie rail- bogie railcars, | motive, four Sania 1 locomotivel 56 bocie sin-| ‘782 made} jon p> anal diesel. | fone class} triple railear Pigs engines. Speed pies aa one ist/2nd Jwith 1 or 2/24 °F 4-H. train. fre Hudso e 2-6-2 | liesel rail rain con- | ><am train 
175 ? coaches (wooden railears ears, 250 ¢ with special 4-wheeled WAR CARIN 1 luge o] di fe ee Of @N10-| enc ae 181 locomo- for 2 ft. |°: I ocomo-T estricted to wit a class, and Saurer petrol rail- | Cc ae Michelin ea comotive car. Speed |sisting of ;| CO@S!Stng 
(oO H.P. 1 5 5 a es o trailer: 500 to! e railears. 35: gie diese area 150-H.P. mechanical | ,. ; a ps tive, 6 coa-]o- 2 2 motor three 3rd class : cars TD POSI Le petrol ) 9 - 4 : of : 1 loco 
type 601. p ate-sheathed 80 to 300 HP. trailer; 5 0} coaches, Pyeeenis van, rierhnioal - ive eeel Ciba eS tive, 8 coat 5 7/8 Ron OTe 85-90 km. (53 hooies coaches. diese] tae T yee train. t eg rile = 5 tc ‘ pene 
td conde bodies). 100 Ep. 60 to 70 600 HP: 1 van. TR es 4 coaches. railears. and 2 coach. railears ieepewea ches, 1 van.J in gauge. ea) era | Pokih anotilhe) gi sh ae Dieser Express, one 140-H.P. 2) ane ol |‘ Phegaeh oi aa 18 seats. | : 28-40 1/2 | ee abe, 
seats. vias : mht TKO) Acnts 180 seat 2 Ty) eee railcars. bogie Movather Fone ane 132 Seats oleae d ee 115-.P. ist/2nd class : seats res- 2 ; i , ay al 4 trailers. | 
seats 35 seats. seats. MG 50 seats 300 seats. | 56 seats. eieethen 59 seats. railears, Crea 87 seats together 50 % of cars | 97 coats. |i slecp-aaloon) foo me- vectivel vy train. OES oat 100 seats. | 
together. together. together. ogether. 70 ecate 222 seats. together. 5 : as spare. _ Esa peppered GE gon} asa So Le hee van 24 seat I nee” 
a are ste 71 seats. ieee | 442 seats 
: = c : Cost of ; 
Cost of railcar, Cost ee Cost ot Cost of Cost of Cost of a) railear OVS 3 f a) 
i Teptak steam train, _railear _railear motor-train, steam Avan eee oe ‘ ey! of Cost of Cost of Fine of eee . ees Cost of Cost of Cost of Cost of Cost of Cost of Cost of Cost of ; a , mee of Cost of 
Trace in Belgian in French in French in French in French = parte oo rain, railcar, steam train, deprecia- ef cpea rele mses lt: railear, |steam a ial: railcar, railcar Seema ipa “ellos. railear. 1atsaieta. Cost of Cost of Cost of a a vhouan taaten 
‘ francs. francs. franes. franes. francs. | eee in lire. in lire. tion francs. PeaN ce in dinars. | in dinars. } - in francs. in lire. in franes. } in franes. | in francs. | in franes. meek sae railcar. jsteam train. in Belo‘ in Belgian 
in lei. a ; Pte ioe frances. 
| Total cost per train-ki- 
lometre . . ee 3.96 6.72 5.40 7.65 13.06 18.10 0.3225 0.8180 2.39 4.92 7.18 2.85 13.40 14.09 15.11 2.70 8.55 ES PEs) 2.0337 2.33 5.5 | 
F Tota cost per available : : TI! i ov. - 333 3.83 9.52 5.4 ae 3.00 3.782 
seat-kilometre . .. .038 5 : S escudos 
: 0.0 0.046 0.154 0.11 0.09 0.10 0.0045 0.0027 0.042 0.028 0.12 0.04 0.06 0.162 0.114 0,038 0.32 0.28 Re = (a) 0.18 | 03 0.124 0.125 0.062 
eee : “ “ ° o 
me. (b) 0.12 . 
| Purchase price at pre- 
Meenp walue. ... . 1 387 000 1 668 000 600 000 1000 000 to 1 700 000 3.050 000 112 000 238 000 480 000 1 609 000 900 000 245 7 wivas ; Fs 
me cs 2 a on ' 2 422 000 4 472 000 6 075 000 1 500 000 450 000 2 200 000 711 000 342 000 (a)S 592 300! § 371 800 - 
| ) ; Dt 22 = )$ 592 300} § 371 800 ] 0 5 
1 600 000 4+ trailer 1937 value. 511 000 (8 750 800 7 Pep 250 000 550 000 400 000 
etail of total cost per a | 
train-kilometre 
Driving (driver, fireman) 0.57 1.18 0.72 2 0.80 1.70 0.04 0.1406 0.35 0.79 3.08 0.588 1.588 Laz 1.90 0.42 4.04-+-A+B 1.70 0.0584 r 5375 0.32 
F ae 0.37 1.76 0.55 29 2.51 3.20 0.027 0.1440 0.27 1.54 0.98 0.219 3.161 2.02 3.09 0.13 1.00 ee ae = ei 0.391 0.443 1.658 
age saeyi 2 08 1: 42 3649 0.6365 1.32 / 
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at a maximum speed of 140 km. (87 mi- 
les) an hour; the cost per railear-km. is 
2.67 lire (4.30 lire per railcar-mile) 
compared with 7.98 lire (12.84 lire per 
mile) for a 6-coach steam train. 

The cost per mile worked by a railcar 
is 32 % of that of a steam train. 

Here again the cost per seat is lower 
for the train service. 


Tunisia, 


The cost of a 400-n.p. diesel-mechanic- 
al twin-unit railcar for metre-gauge l- 
nes, with 78 seats, is 4.49 fr. per km. 
(7.23 fr. per mile) compared with 12.60 
free pecs kme (20: 28etry pememile) or a 
4-coach train with 208 seats. 

The ratio is 35 %. 

The cost per seat-km. is 5.08 centi- 
mes for the railcar in Tunisia compared 
with 6 centimes for the steam train (8.17 
and 9.66 centimes per seat-mile respecti- 
vely). 

In Tunisia therefore the comparison is 
always in favour of the railear without 
exception. 

Table H gives in detail the costs for 
single and twin railcars for high-speed 
services and for the corresponding 
trains, as reported by the various Mana- 
gements. 


3. Triplets for high-speed services. 
Belgium. 

The 730 and 820-n.p. diesel-electric 
triplets cost a little more per mile than 
steam trains of the same capacity. 

The difference is due to the higher 
maintenance costs for railcars compared 
with trains, to the fact that the deprecia- 
tion charges are spread over 10 years 
only, and that the purchase price of the 
triple railcar is much higher than that 
of a train, unlike in other countries. 


France. 

The cost per kilometre of the triplet 
is 7.30. fr (27.64) {r= per mile) com- 
pared with 22.45 fr. per km. (36.13 fr. 
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per mile) for the steam train with twice 
as many seats. 


The ratio between the costs per mile 
is 78 %. 

Here again the cost of maintenance is 
very high, though less than the corres- 
ponding maintenance costs for the train. 


It should be noted in this respect that 
the triple railcars concerned (Franco- 
Belge type) currently run at speeds lying 
between 130 and 140 km. (81 and 87 mi- 
Jes) an hour, whereas the steam trains 
concerned do not exceed 120 km. (75 
miles) an hour. - 

The maintenance costs of the triple 
railcars are greatly increased through 
this. On the other hand the engines, 
which come from abroad, are very cost- 
ly. Finally, these are luxury cars design- 
ed to give the comfort of Pullman trains. 


Holland. 


The cost of the diesel-electric triplets 
with 160 seats is 0.38 florins per km. 
(0.61 fl. per mile), compared with 0.81 
florin per km. (1.30 fl. per mile) for a 
steam train consisting of a van and 4 
coaches. The ratio is therefore 46 %. 

These figures show that in Holland, 
not only is the cost per kilometre of a 
triple set less than half that of the cor- 
responding train, but the cost per seat- 
km., which is 0.0024 florin (0.00386 fl. 
per seat-mile) is more than 10 % lower 
than the cost per seat in a train) (0.0027 
f}]. per km. (0.00435 fl. per mile). 

The comparison is therefore altogeth- 
er in favour of the triple set which gives 
the cheapest cost per train-mile and can 
meet peak traffics just as well as a train 
service at a lower cost per seat avail- 
able. 

Table I gives details about the cost of 
triple railcars and express trains for the 
various Railways. 


4. Comparisons between the cosis per 
mile for steam and electric trains. 


We obtained from different Railways 
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comparative costs which are given in 
Table J, and require the following com- 
ments 

In Belgium, an electric train of two 
motor coaches with two trailers between 
them, providing 259 seats, costs 6.22 
francs per km. (10.00 fr. per mile) com- 
pared with 9.38 frances per km. (15.09 fr. 
per mile) for a steam train of the same 
capacity; the ratio of the costs is 66 %. 

In France, for express trains with the 
same number of seats (290), the ratio of 
the costs is 77 %; for the stopping trains 
iY Soil Glog 

In Holland, an electric train made up 
of a set of 3 motor coaches and one of 
2 motor coaches has been compared 
with a steam train hauled by a locomo- 
tive; the number of seats was 310 and 
300 respectively. The ratio of the costs 
per mile is 70 %. 

In Italy, for two trains of similar ca- 
pacity — 176 seats — the ratio is 65 %. 


In all these cases electric traction has 
the advantage over steam traction owing 
to the low cost of electric current and 
of the maintenance of the machinery 
while the costs for the hauled stock and 
the amortisation charges for the whole 
train are about the same; in France the 
traction costs of a high-speed electric 
train consisting of 4 coaches is taken to 
be 2.70 fr. approximately, to which must 
be added 3.90 fr. for amortisation of the 
locomotive, i.e. a total of 6.60 fr. per km. 
(10:62 fr. per mile), “whereas the 
traction costs are taken to be 8.90 fr. 
to which must be added 3.10 fr. for 
amortisation of the locomotive and ten- 
der ie, a total on 12 fr; per train-km. 
(19.30 fr. per train-mile). The saving 
made possible by electric traction is 
therefore 5.40 francs per train-km. (8.69 
fr. per train-mile). 


(C) Present policy of the various 
Administrations. 


We asked each Management to be good 
enough to state its future programme 
for speeding up passenger services and 
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extending the railcar services, both se- 
condary and high-speed. 

We received very interesting replies, 
so that we think it would be best to re- 
produce the principal textually. 


Belgium. 
Secondary lines. 


— Use of some light steam locomoti- 
ves of low power for trains normally 
carrying more than 120 passengers; 

— Use of diesel railcars (140 HP.) 
of one class only, with 80 and 120 seats 
for trains carrying less than 120 passen- 
gers.. These will be worked as « one- 
man cars ». 

Fifty four-wheeled light railcars have 
just been ordered. 


Lines with fast services. 


The Belgian National Rys. Co. is not 
considering extending its stock of high- 
speed locomotives and railcars; the ten- 
dency is to electrify the main lines ra- 
diating from Brussels. This will lead to 
a considerable increase in the speed of 
all the local, semi-express and express 
services ,and higher train frequency. 

To sum up extensive railcar pro- 
gramme for the secondary lines; electri- 
fication of the main lines radiating from 
Brussels. 


France, 


The speeding up of the services on all 
the lines will be obtained by 


1. Increasing the maximum speeds on 
the open road; 


2. Increasing the speed at which such 
special points as curves, stations, junc- 
tions, turnouts, etc., can be run through 
without having to slow down, and even 
doing away with all particular speed 
restrictions; 

3. Increasing the useful power of the 
locomotives; 

4, Lightening the construction of the 
rolling stock used on the express trains; 

5. Finally, electrifying lines carrying 
very heavy traffic. 


As regards the part to be played by 
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-ailears in speeding up the services, the 
French National Rys. Co., owing to the 
falling off of the traffic, has had to 
reduce considerably the number of sup- 
plementary services worked by _ ultra- 
high-speed railcars on the main lines, 
which cost a great deal, and to maintain 
the old steam services providing con- 
nections at every junction. 

The normal field of action of the rail- 
car lies in the secondary and cross- 
country lines taken as a whole. 

Apart from the great value of an ap- 
preciable reduction in the journey time 
for the local clientele, this being usually 
of about 30 %, it becomes possible to 
provide a great many new connections, 
either with the express trains on adja- 
cent lines, or with other local trains on 
the branch lines. 

Thanks to the railcar it is thus possi- 
ble to introduce easy and rapid servi- 
ees between centres which are not di- 
rectly linked up by main lines. 

To sum up : — Electrification of im- 
portant main lines, improvement of the 
steam train services on non-electrified 
main lines, and development of railcar 
services on all the secondary and cross- 
country lines. 


Aelland, 


The programme consists in the con- 
struction of 18 diesel-electric quintuple 
railcars (1800 H.p.), which have just 
been ordered. In addition, Holland is 
considering the electrification of other 
lines and the construction of light rail- 
cars. 

To sum up — large extension of 
triple and quintuple railcars, and elec- 
trification, with extensive use of electric 
motor coaches, not of trains. No exten- 
sion of the steam services. 


Italy. 


Railcars — Italy is prepared for 
even higher speeds than those now prac- 
fised, ise” between 130 amd 150 km. (81 
and 93 miles) an hour, so as to be able 
to introduce trains running at 100 km. 
(62 miles) an hour on the secondary li- 
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nes, and at 120 to 130 km. (75 to 81 mi- 
les) an hour on the main lines. Same 
policy as regards the speed of electric 
motor coaches. 

Steam locomotives : — No important 
modifications are under consideration; 
the necessary work will be untertaken 
for streamlining the modern engines, in- 
creasing their power and improving 
their efficiency. 

Electric locomotives : — Their power 
in particular will be increased, so that 
they can haul heavier trains at 120 km. 
(75 miles) an hour on the main lines. 


To sum up : — Italy does not intend 
to increase the stock of steam locomoti- 
ves, but will greatly increase the number 
of railcars and « electrotrains », to be 
run as separate units at speeds of 130 
and 150 km. (81 and 93 miles) an hour. 


Rumania. 


Extension of the railcar services by 
the introduction of a large stock of bo- 
gie railcars. 


Jugoslavia. 


Development of railcar services to 
give fast communications between im- 
portant towns and the capital, and to 
encourage tourist traffic. 


Belgian National Light Rys. Co. 


Railcars to take the place of all steam 
locomotives for passenger services. 


Tunisian Rys. 


According to the programme adopted, 
all the passenger services, both on the 
standard-gauge and metre-gauge lines, 
will be worked in future by railcars, 
with the sole exception of the long-dis- 
tance services and night services (Tu- 
nis-Algiers, for example) for which 
sleeping cars will still be hauled by 
steam locomotives. 


Indo-China and Yunnan Railways. 


Increase in the number of railcars 
with the use of special trailers. 


% 
% * 
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CHAPTER V. 
Summaries. 


In this report we have shown how 
during the last few years the Railways, 
thanks to technical progress, have been 
able to improve the passenger services, 
and so recover some of the traffic lost to 
road competition. 

The technical methods employed have 
been of three different kinds 

1. Speeding up the steam trains, both 
on the main lines and secondary lines; 

2. Electrification of certain lines, then, 
thanks to this electrification, rearrange- 
ing the workings, multiplying the servi- 
ces, speeding up the trains, and using 
electric motor coaches; ; 

3. Replacing steam trains by railcars, 
to a varying extent, providing more fre- 
quent services, and general speeding up 
of the timings. 

We will deal with each of these three 
methods in turn. 


1. Speeding up the steam trains, 

This coincided with the introduction 
of metal coaches, and it is therefore dif- 
ficult to say how much of the consider- 
able additional expenditure involved is 
due to each of these factors. 

The speeding up was generally effect- 
ed by demanding an additional effort 
from the existing locomotives, and by 
converting them if need be according 
to new technical principles. 

Except the French National Rys. Co., 
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which built 28 new express locomotives 
from 1934 to 1938, and the Belgian Na- 
tional Rys. Co., which ordered 35 Paci- 
fic locomotives during the same period, 
the Administrations (Holland, Italy and 
Rumania) did not acquire any new high- 
speed passenger train locomotives these 
last five vears. 


2. Electrification, 


During the last few years the different 
railways have continued to extend their 
electrification programmes,especially on 
their main lines; Belgium, for example, 
electrified the Brussels-Antwerp line in 
1935; France electrified the Paris-Le 
Mans line, and quite recently the Tours- 
Bordeaux section (which enables the 
express electric locomotives to run non- 
stop from Paris to the Spanish frontier, 
(820 km. = 510 miles); Holland has elec- 
trified a whole group of lines (Gouda- 
Utrecht) which were opened to traffic 
on the 15th May 1935; Ifaly at the end 
of 1938 put into service 800 km. (500 
miles) of newly electrified lines, Rome- 
Leghorn, Milan-Bologna, Bologna-Anco- 
MAL, CNC. 

The Bologna-Florence-Rome-Naples li- 
ne had been electrified previously. 

The replacement of steam trains by 
electric trains has made possible consid- 
erable operating savings — with trains 
of equal capacity. 

The following table sums up the cost 


Italy. — 1 locomotive and 2 coaches 


seats) 


260 


Belgium. — Four-coach train (about 
seats) 

France. — Light 5-coach stopping train (180 
seats) ‘ 


Express 4-coach (metal) trains (290 seats). 
Holland. — A 5-coach train (about 300 seats) 


(176 


Electric. Steam. 
per km. per km. Jo. 
(per mile) (per mile) 


6.22 OLO) 938) (15.10) 66 % 
Belg. fr. Belg. fr. 
NS CSOD) 18.10 (29.13) 61 % 
French, fr. French, fr. 
17.05 (27.44) \ 22.45 (86.13) Ul % 
French, fr. French. fr. 
0.579 (0:932) \ 0.813 (1.387) 70 % 
florin. florin. 
BEA (oll) ALO Dam (aRo Ce) 65 % 
lire. lire. 


_ 
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per kin. (per mile) of electric and steam 
trains of the same capacity, as given in 
detail in Chapter IV. 

This table shows that once the capital 
expenditure has been incurred a saving 
of some 30 to 35 % on the passenger 
train-mile can be obtained; in addition 
electric motor coach trains made up of 
1, 2 or 3 vehicles can be run, the total 
cost of which is lower than that of rail- 
ears and which often have higher accel- 
eration powers; the cost for the subse- 
quent miles is very little. Finally high 
maximum speeds are possible. 

From the point of view of speed, the 
remarkable performance of the /falian 
« Electrotrain » may be recalled, and in 
the matter of acceleration, the motor 
coach for pick-up services worked on 
the Paris-Le Mans line. It should also 
be remembered that thanks to the per- 
sistent efforts of Messrs. Michelin, the 
problem of electric traction on pneuma- 
tic tyres has now been solved, and pas- 
sengers can enjoy the much greater com- 
fort derived from the use of such tyres. 

Electrification is therefore the ideal 
solution as it makes it possible to speed 
up the services considerably, and at the 
same time reduce the expenditure. It 
has, however, the drawback of being 
hardly suitable for lines carrying aver- 
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age or light traffic, whereon the initial 
capital expenditure seems prohibitive. 


3. Operating by means of railcars. 


It is generally agreed that the railcar 
provides the modern solution for lines 
of average or small importance for 
which electrification is ruled out. 

The total cost per mile of the railcars 
is, to a varying extent, inferior to that 
of the corresponding train. As 60 to 
70 % of this cost represents maintenance 
expenses and depreciation charges, there 
is every likelihood that further tech- 
nical progress and increased daily mi- 
leage will make it possible to still appre- 
ciably lower in the near future the total 
cost per mile of the railcar. 

We have devoted a special chapter to 
peak traffics in this report, and we have 
noted the difficulties that arise with sin- 
gle railcars as regards capacity, even 
when they can be coupled together or 
can haul trailers; we also pointed out 
that such difficulties do not exist in the 
case of triple or quadruple railcars 
which can be coupled together. 

The table hereafter based on the in- 
formation received from 4 different 
Railways, shows that in certain cases 
the cost per seat available for a railcar 
is lower than for a train. 


COST PER SEAT AVAILABLE AND PER KM, (PER MILE). 


a 


Country. Railear. 


Belgium 175-H.P. 


104 seats, 


France 


capacity 150 seats. 


a a | 


é single diesel-mechan-| Train made up of a locomotive, 
ical bogie railear type 601; 


0.038 (0.61) 
Belgian france. 


500-600-H.P. single diesel- mech-] Train consistine of : 
anical bogie railear, Classs 
ee eae ; 

C, with special trailer, total 


Steam train. % 


one 46-seater Ist and 2nd 
class coach, 
two 50-seater 3rd-class ecoach- 
es with wooden bodies and 
outside plate sheating, 
Together 146 seats. 


0.046 (0.74) § 
Belgian frane. 


bo 


a 4-6-0 locomotive, 

4 four-wheeled coaches. 

1 van. 
Together 


180 seats, 
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COST PER SEAT AVAILABLE AND PER KM. (PER MILE) (Contd.). 
ee ee eee 
Country. Railear. Steam train. % 
SSS SSS 

France (contd.) 0.09 (0.145) 0.10 (0.16) 90 
French frane. French france. 
Holland Triple railcar, 160 seats. Steam train consisting of a lo- 
comotive + 1 luggage van | 
+ 4 coaches 
300 seats. 
0.024 (0.0386) 0.027 (0.0435) S9 
florin. florin. | 
| 
Tunisia 260-H.P. single diesel-mechan-|Steam train consisting of 
ical Renault A.B.J. bogie] 1 class 181 locomotives, 
railear, 70 seats (140 and| 3 coaches, 
220 if coupled up to one or| 1 van. 
two ears). Total 222 seats. | 
0.04 (0.064) 0.06 (0.096) 
French france. French france. 66 | 


iim. (Cinque IN, 1ere, (Ca. 
actual opinions of the different Manage- 
ments about the future of the different 
methods of traction in view of the ge- 
neral desire to improve the passenger 


we gave the 


services, in 


them up. 


particular by speeding 


Our final summaries are as follow 


1. Electrification is the ideal solution 
for a certain number of privileged lines 
carrying very heavy traffic, and for sub- 
urban lines, especially when current is 
cheap. The balance sheet is to be pre- 
pared once for all, taking the interest on 
capital into account. Electrification is 
a safe investment for the railway, espe- 
cially when hydro-electric power is 
available. Once the line has been elec- 
trified, every improvement as regards 
speed and comfort that the most exact- 
ing passenger could demand can be in- 
troduced. 


By using special electric motor coach 
sets that can be coupled together — now 
an established practice — the services 
on electrified lines ought to be superior, 
as regards quality, to the best train or 
railcar services. 


2. Locomotive traction (steam, elec- 


tric, or diesel-electric) gives the railway 


the maximum of operating facilities for 
meeting all service requirements : haul- 
ing all sorts of vehicles, sleeping-cars, 
restaurant-cars, mail-vans, through coa- 
ches, international coaches, convertible 
day-and-night coaches, ete. which will 
be more and more widely used for long- 
distance night services. 

Traction by powerful steam or diesel 
locomotives is consequently the best 
method for non-electrified main lines, 
in particular for peak traffic services on 
such lines. 


3. We believe that we have made it 
clear in this report that the triple or 
quadruple 2nd and 3rd-class railear, by 
avoiding the capital expenditure involv- 
ed in electrifying lines, which is prohi- 
bitive on secondary lines, makes it pos- 
sible to alter the operating methods 
of a railway system, meeting all peak 
traffics without difficulty, and, as expe- 
rience in Holland has proved, at a lower 
cost per seat available than with steam 
traction. 

Under these conditions, the future ap- 
pears to lie with triple or quadruple 
railcars in the case of all lines other 
than the important main lines and elec- 
trified lines, it being understood that 
steam traction will be retained to haul 
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trains with through coaches, interna- 
tional coaches, sleeping-cars, etc. as list- 
ed under (2). 


4, If the use of railcars, especially 2nd- 
and 3rd-class multiple units, has not 
made greater progress during the last 
few years on certain railways, this is 
doubtless because the value of standar- 
disation has not been recognized early 
enough. With dissimular stock, 30 to 
40 % of it must be kept in reserve and 
traffic peaks are hard to meet, the mile- 
age per vehicle of the stock as a whole 
is lower than it should be, finally result- 
ing in an adverse balance sheet. 

If standard triple or quadruple rail- 
cars are to be built, sufficiently power- 
ful diesels must be available, about 600 
to 800 u.p., two such engines being re- 
quired for each set. In addition the 
weight of such engines must be reason- 
able, and their maintenance costs very 
low. As far as we know, the railways 
have never asked builders to tackle the 
problem of the 600 to 800-H.p. diesel — 
which would cost very little to maintain 
and be perfectly suitable for rail requi- 
rements. A few builders have tried to 
solve the problem themselves at their 
own expense and risks; some of them 
designed the engine a little too light, 
and therefore costly as regards its main- 
tenance, whilst others made theirs some- 
what too heavy, though acceptable in 
the matter of maintenance costs. 

A railway type of 600 to 800-H.P. en- 
gine for multiple-unit railcars is the 
fundamental problem still to be solved, 
though the present designs can be adopt- 
ed for the first cars, it being understood 
that after some 500 000 to 1000000 km. 
(310 000 to 620 000 miles) have been co- 
vered the engine will be replaced by a 
proper railway type of engine. 


6. Side by side with the quadruple 
2nd- and 3rd-class railcar, which in our 
opinion solves most of the operating dif- 
ficulties, there is still room, we believe, 
according to the requirements of indivi- 
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dual railways, for 3 other types of rail- 
cars, which also should be carefully 
standardised 

(a) A 600-H.P. single class bogie rail- 
car, able to haul some 50 tons, 1.e. ome 
goods wagons, 1 or 2 passenger coaches 
(if need be a through metal coach). 
Maximum speed 120 km. (75 miles) an 
hour. 

From the constructional point of view, 
this railear might consist of one only of 
the two power units making up the qua- 
druple railcar, so that the maintenance 
costs would be reduced to a minimum, 
as well as the cost of training the staff; 

(b) Single 300-H.p. railcar — single 
class — with mechanical drive — 2, 3 
or 4 of which can be coupled together, 
running at a maximum speed of 120 km. 
(75 miles) an hour — 1 motor bogie and 
1 carrying bogie. This railcar should, 
if possible, be made wholly of the « ob- 
servation » type (uninterrupted view for 
the passengers), and have a horizontal 
engine fitted under the body; 

(c) Small four-wheeled railcar of ex- 
tremely low cost, which can be used for 
all the shuttle services to be run at a 
maximum speed of 60 to 80 km. (37 to 
50 miles) an hour on secondary lines on 
which passenger traffic continues to be 
worked. 

7. With the stock of vehicles described 
above, the services would be worked as 
follows : 


Passenger trains hauled by locomoti- 
ves would only be run on the very im- 
portant main lines, and even on such li- 
nes, except during periods of peak traf- 
fic, the services would be worked by 
multiple-unit railcars as far as possible. 

On the other lines, all the services 
would be covered by single or multiple- 
unit railcars, it being understood that 
steam traction would be retained in the 
case of certain night trains with sleep- 
ing-cars, international coaches or several 
through coaches. 

On peak traffic days, all the railcars 
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would be concentrated on other than the 
main lines, the 300-H.p. cars being cou- 
pled up or run as twins, the 600-H.P. cars 
hauling metal or other coaches, and the 
quadruple railcars, — if need be several 
of them coupled up — would be used 
for services on the lines acting as feed- 
ers to the main lines. The services on 
the latter would be worked entirely by 
trains hauled by locomotives : the addi- 
tional steam locomotives needed on peak 
days should be locomotives suitable for 
mixed traffic (passenger and goods), 
and outside traffic peaks would be used 
exclusively for the goods services. 

The suburban services on non-electri- 
fied lines would be covered advantage- 
ously by the same quadruple railcars. 


8. To sum up, electrification of the 
important main lines with extensive use 
of electric motor coaches. Creation of a 
strictly standard stock of quadruple rail- 
cars which can be coupled together, such 
railcars having two 600-800 H.P. engines, 
and being fitted out for 2nd and 3rd- 
class day services as well on the electri- 
fied main lines as on the secondary 
and suburban lines. Consequently, no 
more metal coaches would be built once 
the stock reached a certain number, and, 
as regards steam traction, only locomo- 
tives capable of hauling heavy goods 
trains as well as passenger trains on 
peak days would be adopted exclusively. 
For the subsidiary services with reduc- 
ed traffic, single railcars able to haul 
some 50 tons if necessary; in addition 
300-H.P. single « observation » type rail- 
cars for the least important services and 
for tourist traffic. 
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The summaries given above are based, 
for the most part, on the total cost figu- 
res received from the different Mana- 
gements for their various train-miles. 

These costs correspond to the actual 
expenditure on the train and essentially 
include the expenditure on motive po- 
wer and rolling stock (depreciation 
charges, maintenance, fuel, etc., engine 
and train crews) but do not include 
the station or permanent way costs. 

These summaries are therefore valid 
only insofar as the station and perma- 
nent way costs remain the same; now, 
such expenses represent about 40 % of 
the total passenger service costs (15 % 
for the stations and 25 % for the perma- 
nent way), whilst the train costs amount 
to 55 to 60 % of the same total expendi- 
ture. 

The report should therefore be com- 
pleted by a thorough investigation into 
the savings made possible by the various 
methods of traction as regards the oper- 
ating and the permanent way. 


If the savings on the stations and per- 
manent way were proportional to the 
savings on traction, the financial results 
of the new methods would have to be in- 
creased by about 66 %; inversely an ad- 
ditional expenditure on operating and 
the permanent way would easily coun- 
terbalance the savings made on traction. 

In view of the great interest of the 
question for the future of the railway, 
we are of the opinion that the improve- 
ments and savings in the operating and 
permanent way maintenance made pos- 
sible by the use of the different methods 
of traction, in particular railcars and 
electric motor coaches, should be inves- 
tigated. 
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NEW BOOKS AND PUBLICATIONS. 
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Handbuch fiir Kesselpriifer, Bearbeitet von Fachleuten der Deutschen Reichsbahn (Hand- 
book for the inspection of boilers, edited by specialists of the German State Railways). 
One volume, (64 x 4°/s inches), 400 pages and 294 figures. — 1939, Otto Elsner, Verlags- 
gesellschaft, Oranienstrasse, 142, Berlin, S.W.68. (Price: 4.50 Rm.). 


In this new handbook, published by 
Messrs Elsner, the authors have end- 
eavoured to bring together all the regul- 
ations, specifications and instructions of 
the German State Railways concerning 
the inspection, maintenance, repair and 
testing of steam equipment in general 
and locomotive boilers in particular in 
a very concise way; the work will there- 
fore be of interest to all the technical 
staff concerned with steam locomotive 
operating. 

The first chapter is devoted to the ge- 
neral regulations on the use and inspec- 
tion of boilers, and especially steam lo- 
comotive and railcar boilers: such as 
permits to put them into use, safety de- 
vices specified, periodical inspection 
and tests, repair periods, etc. The other 
sections of this chapter deal with sta- 
tionary boilers, marine boilers, steam 
vessels, and low pressure steam equip- 
ment. 

The book then gives the regulations 
on the use of compressed air or gas cy- 
linders, cranes, lifts and hoists, weigh- 
ing devices and weights, all of which 
are generally inspected by the same staff 
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as that responsible for the supervision 
of steam plant. 

The most important part of the book 
is devoted to the locomotive boiler, its 
inspection, repair, and testing; it inclu- 
des amongst others the instructions re- 
lative to the method of repairing all 
parts of the boiler and its fittings, a 
description of the plant and tools used 
in the boiler shops, a report on the use 
of flame and electric welding for boiler 
repairs, etc. 

The book ends with the regulations 
about the construction, maintenance and 
inspection of acetylene gas generators, 
as well as the periodical inspection of 
the various equipment used in oxyacety- 
lene welding. 

The book is designed on the same li- 
nes as Elsner’s Handbooks for the loco- 
motive and rolling stock department and 
repair shops of the German State Rail- 
ways, which we reviewed in the June, 
1938, issue of the Bulletin. Like these 
other handbooks, it has been edited with 
the greatest care and is copiously illu- 
strated. It is a first class collection of 
information on the subject in question. 


Ae Cr. 


BRIAN REED. — Diesel locomotives and railears (2nd Edition). — One volume (8 3/4 
x 5 1/2 inches), 210 pages, 143 figures. — 1939. The Locomotive Publishing Co. Ltd., 
3, Amen Corner, London E. C. 4. (Price: 6 shillings nett.) 


The first edition of Mr. Brian Reed’s 
book was published in 1935. Since then 
the rapid evolution of the diesel engine 
in connection with railway traction has 
continued, and the book has been com- 
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pleted and brought up to date in order 
to take into account recent improve- 
ments and the new applications made in 
the numerous countries where this me- 
thod of traction has been adopted. 
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The principal subjects dealt with in 
this book are as follows : — First of all 
the very fully documented discussion on 
the comparative advantages of diesel 
and steam traction, based on the statis- 
tics of the operating costs supplied by 
the railways, has a very special interest; 
main line diesel locomotives as well as 
shunting engines and railcars are dealt 
with. A descriptive chapter then gives 
the principal characteristics of the stock 
in service in the chief countries of Euro- 
pe, Asia and America. 

The special features of diesel rail trac- 
tion are dealt with in a separate chapter. 
The question of the high speeds made 
possible by the diesel engine, in parti- 
cular, is examined, and the special brak- 
ing arrangements necessitated. Particul- 
ars relating to the construction of the 
bodies and bogies are also given. 

The book then studies the diesel en- 
gine itself : weight, size, method of 
mounting on the vehicle, fuel injection 
and consumption, supercharging, etc.; 
Maybach, Leyland, Busch-Sulzer, Ganz, 
Frichs, Gardner, Sulzer, Saurer, Renault, 
M.A.N., horizontal D.W.K. and Winton 
engines are dealt with more particular- 
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ly; the leading characteristics of these 
types are summed up in a general table. 

After some information about engine 
auxiliaries : cooling, lubricating, start- 
ing, and exhaust arrangements, the book 
then gives a comparative study of the 
chief transmission systems; the efficien- 
cy curves are analysed, and the tractive 
effort in terms of the speed in the case 
of direct drive, mechanical, electrical or 
hydraulic transmission. Each of the 
three principal types of drive is dealt 
with in a special chapter; in the case of 
mechanical transmission, the author par- 
ticularly dwells on the Maybach and 


Winterthur systems; on the Ganz, My- — 


lius, Cotal and Wilson gear boxes; 
amongst the hydraulic transmissions ex- 
amined, we may mention the Voith-Sin- 
clair, and Lysholm-Smith, and amongst 
the electric transmissions, the LEMP, 
R.Z.M., Brown-Boveri, Gebus, Orlikon, 
etc. 

This new, well up-to-date edition of a 
very practical and fully documented 
book will certainly be very well receiv- 
ed by those concerned with diesel trac- 
tion. 
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those outlying points and signals with 
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HAND GENERATOR 


SYSTEM ? 
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This system provides an economical and 
convenient means of power working at 
high voltage, over any required distance, 
without the need for installing power 
mains or large batteries. 


® 


Long passing loops, triangle junctions, 
branch line junctions, etc., are operated 
easily and safely. 


@ 


The system can he used with a slide 
lever frame, a power frame, or an exist- 
ing mechanical frame. 


8 


Improvements in the design of the point 
machine make operation easier and 
quicker. 


® 


Points operated by this system can be detected 
electrically if required, but when converting exist- 
ing layouts the mechanical detection of the points 
by fhe mechanically operated signals can be satis- 
factorily retained. This avoids the need for addi- 
tional detection apparatus or the use of batteries 
as far as the point operation is concerned. 


SOME HUNDREDS OF INSTALLATIONS ARE NOW 
IN SERVICE IN ALL PARTS OF THE WORLD. 


Westinghouse Brake & Signal Co. ltd. tc Kenzie & Holland (Australia)Pty.Ltd. Saxby & Farmer (India) ltd. 


82, MO LAG Rings Cross, e Melbourne. e Calcutta. 
Works : Chippenham, Wilts. Brisbane. Bombay. 


Il 


NEW METHOD 


of turning Locomotives (Patented) 


BY POWER FROM THE 
BRAKE SYSTEM 


L. M. S. Turbine Locomotive on one of our Non-Balanced Turntables fitted with our 
Patent Vacuum Engine 


L. N. E. R. Locomotive being turned on an existing Balanced Turntable fitted with 
our Patent Vacuum Engine Tractor 


BALANCED AND ARTICULATED TURNTABLES 
WATER COLUMNS AND WHEEL DROPS 
RAILWAY BREAKDOWN CRANES 
with and without patent relieving bogies 
DOCK CRANES AND CAPSTANS 
of every description 
OVERHEAD CRANES 


COWANS, SHELDON @ © |” 


AU CHICUSE AID cnn MCae ST. NICHOLAS WORKS, CARLISLE 


Telephone : Temple Bar 7851 TELEPHONE : CARLISLE 13 


IV 


MODERN SIGNALLING EQUIPMENTS 


Inductive train control, 3 
frequency A.-C. reso- 
nance-sy.tem. 

Demonstration set having 
been shown in the Inter- 
national Exhibition Paris 
1937. Three“Grand Prix” 
have been granted to our 
designs. 


Mechanical and All Electric Locking, Single and 
Multiple Row Power Frames 


Semaphore and Colour Light Signals, Searchlight 
Signals 


Manual-worked and Automatic Block Signalling 
Automatic Gravity Yard Power Frames, Rail-Brakes _——— 


Automatic Level Crossing Signals 


Automatic Train Control (Mechanical and Inductive 
Type) 
Centralised Traffic Control 


VEREINIGTE EISENBAHN-SIGNALWERKE 


G. M. B. H. 
BERLIN-SIEMENSSTADT 


Works in Berlin-Siemensstadt, Braunschweig, Bruchsal, Georgsmarienhutte 


Positive drive to Transmitter through a 2% to 1 
ratio gearbox. 
Electric cable transmission to instrument in cab. 


Dial range of instrument 280° with- STONE DEUTA 
out gearing with speed range of tna» ae? 
0-100 m.p.h. SNe MS 
Dead-beat indication — Absence 


of flicker at low speeds. 


Electrical adjustment device on instrument to | 
compensate for varying wheel diameters. 


Remarkable freedom from 
external magnetic influences. 


High degree of accuracy with 
wide temperature range. 


J. STONE & COMPANY LTD. 
DEPTFORD - LONDON - ENGLAND 
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IT IS A FALLACY TO ASSUME THAT A SLOW-RUN- 
_NING RAILCAR DIESEL ENGINE IS MORE RELIABLE 
OR SIMPLER TO MAINTAIN THAN HIGH-SPEED 
UNIT. 550 HIGH-SPEED MAYBACH RAILCAR DIE- 
SEL ENGINES, WITH OUTPUTS OF FROM 150 to 
600H.P., HAVE PROVED THEIR CASE IN ACTUAL ) 
SERVICE. AT PRESENT UNDER CON- 
STRUCTION: 246 ENGINES, INCLUDING NO LESS 

| “THAN 158 UNITS DEVELOPING 650 H.P. 


| T= 1400 Umar/nin 
Gewicht 2100 kg 


MAYBAC 


DIESEL RAILCAR POWER SETS 


are backed by an actual service record of 140 million kilometres 


MAYBACH-MOTORENBAU G.M.B.H, «© FRIEDRICHSHAFEN AM BODENSEE 
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Designers & Builders of 


RAILWAY WAGONS 


of all types 


40 ton 
Hopper Ballast Wagon ‘ 
Aft. 83in. gauge 
Southern Railway 


Steel Dropsided Bogie Wagon 
3ft. din. gauge 
South African Railways 


40 ton Steel Covered Wagon. 
Sft. 3in. gauge mounted on 
“ Sheffield-Twinberrow “ Bogies 
San Paulo (Brazilian) Railway 
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-METROPOLITAN-CAMMEII 


CARRIAGE & WAGON C° LIMITED 


Head Office: SALTLEY, BIRMINGHAM. London Office: VICKERS HOUSE, BROADWAY, WESTMINSTI R, S.W.1. 
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DEMAG SUSPENSION CRANES 


The New DEMAG Suspension 
Cranes are simple, light and cheap 
and can rapidly be put up in 
existing buildings without any 
runway supports, and also be al- 
tered or extended by one’s own 
staff. Carrying capacity up to 
3 tons. 


Agencies : 
Great Britain : Aabacas Engineering Co., Litd., Grange Road, Birkenhead. 
France : Henry Hamelle, 21-23, Boulev. Jules Ferry, Paris (XI°). 
Belgium : Edmond Ochs, Industriel, Seraing. 
Italy : DEMAG Soc. An. Italiana, Via Ugo Bassi 3, Milan. 
Spain : Maquinaria DEMAG, S. L., Iparraguirre 23, Bilbao. 
Switzerland : Ing. H. Baumlin, Murbacher Str. 3, Postfach, Luzern. 
German-Austria : Obering. J. Kroschel, Vienna IV, Brucknerstr. 6. 
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-and the Lubrication 


THE L.N.E.R. 4- CYLINDER COMPOUND EXPRESS LOCOMOTIVE 
depicted above, fitted with high pressure Yarrow-Gresley boiler is equip- 
ped with WAKEFIELD No 7 pattern Mechanical Lubricators for valves, 
cylinders and axleboxes. One of the principal and most difficult pro- 
blems associated with the use of steam at very high pressures in locomo- 
tives is that of lubricating the cylinders and piston valves; whilst for 
heavily loaded bearings forced lubrication has become a necessity, WA- 
KEFIELD'S Mechanical Lubricators adequately meet both requirements. 


.C. WAKEFIELD & CO., LTD. 


WAKEFIELD HOUSE, 30-32, CHEAPSIDE, LONDON, E. C. 2 


‘ENGLISH ELECTRIC’ 


MERCURY ARC 
RECTIFIERS 


One of the “‘English Electric”’ Rectifier Substations 


on the Polish State Railways. 
THE ENGLISH ELECTRIC COMPANY LIMITED 


_ Registered Office: QUEEN'S HOUSE, KINGSWAY, LONDON W.C.2 
WORKS: STAFFORD - BRADFORD + RUGBY - PRESTON 
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BRAKES ADJUSTED 
AUTOMATICALLY 


BRAKE SLACK ADJUSTERS 


included in modern brake rigging design ensure economy in 
maintenance costs and is essential to the braking operation effi- 
ciency of every type, design and gauge of passenger and goods 
vehicle, fitted with VACUUM, AIR or Hand Brakes. 


“Gresham-Dabeg “’ mechanism being totally enclosed, its greased 
packed ratchet and pawl cannot become clogged. 


Co Oy >| § A Constant Piston Stroke 
- as —ie ==) ; 3 ; 3 
Normal H ra is maintained and this 
ensures : — 
: Gir 
be = sell aS ax @ Maximum Power from Cylinder. 
! | | ae 
F c Si Ho We ae 
Weirniing | U laa ae @ Even Brake Block pressure at 
position. ZN all times. 
| \ 
: NA, ‘e 
ae = Maximum Efficiency from 
YY Rigging. 
EXCLUSIVE FEATURES INCLUDE: oii ee 
Extreme ease of application. Independent Automaticresetting be admitted and extracted. 


indicator may be fitted separa- 


Exceptionally light and compact. tely if desired 


Fool proof setting. Continuous fine adjustments are @ Full Hand Brake application. 
Aut tically tak lack aufomatic. 
utomatically takes up slack on Siapliciivnotmaintenaanes i. 
release stroke. No special suspension required. @ Smooth and efficient brakes. 
THE VACUUM BRAKE CO. LTD Mae AE 
bd e List 27 
ASS 28 137, ABBEY HOUSE, WESTMINSTER, S.W.1. ‘Grams : SOLUTION 


SOWEST, LONDON 


Distributors for : 
RESHAM CRAVEN LTD Northey-Boyce 
SEV WAb IS (GAR | SALFORD:MANCHESTER -5] Patent Rotary Exhausters 


Phone No. : BLAckfriars 6316. MANUFACTURERS. Telegrams : Brake Phone, Manchester. for Railway Braking. 
London Office: 40, WOOD STREET, WESTMINSTER, LONDON, s.wW.i 


INDIA = HEATLY & GRESHAM LTD. ARGENTINE : PERCY GRANT & CO, LTD. SOUTH AFRICA : ROGERS-JENKINS & CO. (P.cy) LTO. 
6, Waterloo St,, Calcutes, Edificio Britanico, Reconquista 314 Marshall & Nuggec Street, Johannesburg, z 
P.O. BOX 190 BUENOS AIRcS, TRANSVAAL. P.O. BOX 657 : 
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tric Lighting of Trains 
N LIGHTING GO. 


COKE E 


VICKERS HOUSE, BROADWAY, LONDON, S.W.1 
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The Birmingham 
Railway Carriage 
& Wagon Co. Ltd. 


IATA 


London Office Head Office 
10, Mayfair Place, W.1 Smethwick-England 


has under construction in its shops a large 
number of Diesel Engined Stream-Lined Rail 
Coaches of various types. 


The illustration shewn below is of one of two Diesel Electric All 

Metal Light Weight Rail Cars designed and built by the Company, 

under the direction of Messrs. Livesey & Henderson, for The Buenos 
Ayres Western Railway. 


DEPENDABILITY 
NO APPRECIABLE WEAR 
SMALL STARTING EFFORT 
LOW RUNNING FRICTION 
ELIMINATION OF HOT BOXES 
EASY MOUNTING AND DISMOUNTING 


These features make 


roller bearing axle boxes 
JSS See 


a profitable proposition 


THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD ESSEX 
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ELECTRICAL 


KX/T 701 
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SOLID 


FORGED AND 
ROLLED STEEL 


WHEELS 


TYRES, AXLES 
& DISC CENTRES 


FOR 
LOCOMOTIVES 
CARRIAGES & WAGONS 


TAYLOR BROS 


& COMPANY LIMITED 
TRAFFORD PARK STEEL WORKS. MANCHESTER. 


London Oe. 
VICKERS HOUSE, BROADWAY, 
WESTMINSTER: S.W. I. 
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"Knorr Selbstregler” Type C 
in the driver's cab of an electric 
locomotive of the Swiss Federal 
Railways. 


the automatic driver’s brake valve 


The driver's brake valves of standard design require a great deal of attention and skill 
on the part of the driver, particularly if the air brakes of long freight trains have to 
be reliably applied and released. 


The new fully automatic driver's brake valve, the “Knorr Se!bstreg'er", on the contrary, 
facilitates the task of the driver. The intended braking effect is produced by a single 
turn of the handle. Everything else proceeds automaticly in the shortest conceivable 
time, with all classes of trains and all types of brakes, without running the risk of overloads, 
and automaticly dependent upon the length of the train. The brake pipe pressure can 
be graduated to a very fine degree and the braking force is maintained during all 
application steps. The driver has to initiate only the application or release of the 


brakes, the automatic driver's brake valve “Knorr Selbstregler" carries it out without 
further attention. 


KNORR-BREMSE A-G BERLIN 


Bulletin of the International Railway Congress Association 
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the SUPERHEATING 


REQUIREMENTS of the 


Wortp’s RaiILways 


Integrally Forged 
“Return Bends 


Machine-forged 
from the tubing ~~ 

itself, yet stronger at “& 
the bend where strength 
is most needed. Provides constant area 
through the bend, with smooth internal 
and external surfaces—avoiding restric- 
tion of steam through units or accumula- 

tion of soot, ashes or cinders. 


Multiple-valve 
Throttle-headers 


A finger-type header with multiple-valve 
throttle or regulator contained in the cast- 
ing. Without changing smokebox arrange- 
ment this throttle-header offers distinct 
advantages: Steam is controlled between 
the superheater and cylinders; superheated 
steam is always available for auxiltaries; 
use of a series of small valves opening and 
closing consecutively gives better and 
quicker control of locomotive movements. 


Through a coordinated service with associated 
organizations in Great Britain, France, Germany, 
Pilem Wittedmotatcss Gallada wand. AUSttaliammatiie 
railways of the world are served with locomotive 
superheating equipment, that conforms to a gen- 
eral standard of practice, yet is adapted to the pat- 
ticular requirements of each individual country. 


A distinguishing characteristic of the locomo: 
tive superheaters manufactured by these associ- 
ated companies is the exclusive use of return 
bends, integrally forged with the tubing to form 
the loops of the superheater elements or units. 
These bends are machine-forged without utilizing 
either additional material ora flux. Railroads the 
world over have standardized on locomotive 
superheaters with these integrally-forged return 
bends. They have been applied to more the 
100,000 locomotives. 


These associated companies, as a result of con- 
stant development and research, and interchange 
of combined experience in modern railroading, 
offer improved superheating equipment to meet 
the changing conditions of locomotive operation. 
An outstanding recent development, now being 
adopted rapidly for every class of locomotive 
service, 1s the multiple-valve throttle-header. 


THE SUPERHEATER COMPANY 


60 East 42nd Street, New York, N. Y., U.S. A. 


ASSOCIATED COMPANIES: 
The Superheater Company, Limited The Superheater Company Limited 
Dominion Square Bldg., Montreal, CANADA Bush House, Aldwych, London, W.C.2, ENGLAND 
fw) oo 


Schmidt’sche Heissdampf-Gesellschaft, m. b. H., 


Compagnie des Surchauffeurs 
Rolandstrasse 2, Cassel-Wilhelmshohe, GERMAN® 


Rue la Boétie 3, Paris, FRANCE 


The Superheater Company (Australia) Limited 
Manchester Unity Building, 185 Elizabeth Street, Sydney, N. S. W. 
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Telegraphic Address : OALER, YORK Code used: ABC 5th Edition Telephone : 2946 


THE ARMSTRONG OILER C’, L". YORK 


Patentees and manufacturers of The « ARMSTRONG » Oiler 
Silver Jubilee fitted throughout 


For lubricating = or: WATER PROOF 
All Types of Railway ae 

Oz! bee PaReORORT 
and Tramway Journals 
Efficient and Perfect ble ‘e DUS 1¥ SRARe@tOs 
in Every Detail ieeasineas Sa F O:O DS PiROlO8n 


‘* ARMSTRONG OILER "' fitted with Oil Seal for tip Wagon Axle Boxes 


SAMPLE SETS FOR TRIAL SUPPLIED FREE OF CHARGE 
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WILLFORD & COMPANY LIMITED, 


ESTABLISHED 1890 


LONDON OFFICE: PARK HOUSE WORKS, SHEFFIELD 
34, Victoria Street, Telephone: 21114 SHEFFIELD ; Pa eee eu y 
Westminster, S.W 1 Telegrams: “AUDAX, "PHONE, SHEFFIELD.” DEES 
: Code: BENTLEYS ; DENNISTOUN. GLASGOW. 


CONTRACTORS TO THE LEADING BRITISH, INDIAN, SOUTH AMERICAN AND COLONIAL RAILWAYS. 
MODERN PLANT, SERVICES OF FIRST CLASS DESIGNING STAFF AVAILABLE ; 
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Ww Hying Scotsman train 


The scheme of 
decoration in the Ist Class Restaurant Car 
of the new ‘Flying Scotsman’ is sure to 
arouse admiring comment. Such skilful use 
has been made of ‘Rexine’ on the ceiling, 
panels, doors and blinds that the necess- 
arily limited dimensions of the coach are 
forgotten. A rich and spacious dining 
room has been created. The use of 
‘Rexine’ for this important work was 
specified by Sir Nigel Gresley, C.B.E., 
Chief Mechanical Engineer, and the un- 
limited variety of colours and effects 
obtainable gave ample scope for the 
original treatment required, and its 
ability to resist scratches and stains 
made it an automatic selection. 


\ 


prand 


“Rexine’ is a 
registered trade 
mark, the pro- 
perty of I.C.1. 
(Rexine) Ltd., a 
subsidiary 
company of. 
Imperial 
Chemical 
Industries 
Limited 
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1.C.1. (REXINE) LTD 
HYDE, CHESHIRE 


R.A.636 London Office: 60 Wilson Street, Finsbury, London, EsGe2 


COLTNESS IRON CO. LTD ebb age et Sian ace 
he ° SCOTLAND. 
WE SPECIALIZE IN LOCOMOTIVE STEEL CASTINGS 


Wheel Centres, Domes, Piston Heads, Horn Blocks, Axle Boxes, etc., of which we are the largest Makers in Great Britain. 
Steel Castings up fo 10 tons - Iron Castings up to 50 tons 


WORKS 
NEWMAINS 


Telephones 
212 - 213 
214 - 215 
WISHAW 

Telegraphic 
Address 

“COLTNESS”’ 

NEWMAINS 


HEAD 
OFFICE 
36,RobertsonSt. 
Glasgow, c. 2. 
Telephone 
Central 
9584 
Telegraphic 
Address 
“COLTNESS”’ 
GLASGOW 


~ Oat 
LONDON OFFICE : 10, IDDESLEIGH HOUSE, WESTMINSTER S. W. 1 
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TURTON BROTHERS 
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SIE: FIELD 
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SOLE-MAKERS OF THE 


TIMMIS’ DOUBLE - WEB 


High-class steel springs for all purposes 


The « PILOT BRAND » springs are made only of 
the highest quality of material. The greatest skill 
is used in their manufacture. They are finished with 
ihe greatest accuracy, They are made in SHEFFIELD 

They will outlast any other springs as has been 
proved by over 50 years of experience. 

Instances have been brought to our notice of springs 

i being in service for over 30 years, and even then 
! some were unbroken. 

These springs are, therefore, suitable for Railway 
Rolling Stock where a very high standard is insisted 
on. They are especially suitable for Carriage Bolster 
Bearing Springs where ease and steadiness in run- 
ning as well as reliability are essential. 

They are in use on the LONDON & NORTH 
EASTERN RAILWAY, LONDON MIDLAND & 
SCOTTISH RAILWAY and SOUTHERN RAILWAY 
and many other Railways. 

The famous Silver Jubilee Train of the L. & N. 
E. R. is fitted throughout with these springs. 
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TRACTION MOTOR 
GEAR CASES — 


PATENT NO, 


ALPAX WORKS 
ST. LEONARDS ROAD, 
WILLESDEN JUNCTION LONDON NWIO ; 
Telephone:WiLlesden 3460-1-2 
Telegrams: Lytalloys Phone London 


~~. CARRIAGE 


\ \\\ HEATING 


Patent steam vapour and 


other systems of heating 


for railway carriages, 
M. C. B. Automatic 
Couplings, centre buf- 


fers, pullman vestibules, 
gangways, window ba- 


A. G. WILD & LTD. CO.,, 
Railway Supplies Works, SHEFFIELD 


Telegrams : « Radiate », Sheffield 
Telephone : Sheffield 23038 - 9 


South Africa : 
Rogers-Jenkins & Co, (Pty), Ltd. 
Marshall & Nugget Streets, Johannesburg 


lances, ventilators, slid- 


ing doors, runners, re- 


versible seats and gene- 


ral railway carriage, 


steamship and tramway 


fittings. 
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